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Abstract: THE OAK RIDGE RESERVATION (ORR) (USDOE) SITE IS AN

INACTIVE URANIUM RECOVERY LANDFILL IN OAK RIDGE,
ANDERSON COUNTY, TENNESSEE. THE UNITED NUCLEAR
CORPORATION (UNC) DISPOSAL SITE, WHICH COMPRISES
OPERABLE UNIT 2 (OU2), IS ONE OF SEVERAL HUNDRED
WASTE DISPOSAL SITES OR AREAS OF CONTAMINATION
AT THE ORR SITE REQUIRING SUPERFUND REMEDIAL
ACTION. FROM 1982 TO 1984, THE 1.3-ACRE DISPOSAL SITE
RECEIVED 11,000 55-GALLON DRUMS OF CEMENT-FIXED
SLUDGE, 18,000 DRUMS OF CONTAMINATED SOIL, AND 288
WOODEN BOXES OF CONTAMINATED BUILDING AND
PROCESS EQUIPMENT DEMOLITION DEBRIS FROM THE
DECOMMISSIONED UNC URANIUM RECOVERY FACILITY
IN WOOD RIVER JUNCTION, RHODE ISLAND. THE WASTES
WERE PLACED IN 5-TO 50-FOOT DEEP PITS AND COVERED
WITH POLYVINYL CHLORIDE SHEETING. ALTHOUGH
SOME DRUMS AND BOXES HAVE DETERIORATED,
RUSTED, OR SPLIT OPEN, INVESTIGATIONS SHOW THAT
MIGRATION OF CONTAMINANTS TO SOIL AND GROUND
WATER HAS NOT YET OCCURRED. THIS RECORD OF
DECISION (ROD) ADDRESSES THE DRUMMED SOIL,
SLUDGE, AND DEBRIS TO PREVENT FUTURE GROUND
WATER CONTAMINATION. SUBSEQUENT RODS ARE



PLANNED TO FULLY ADDRESS THE PRINCIPAL THREATS
POSED BY THE ORR SITE. THE PRIMARY CONTAMINANTS
OF CONCERN AFFECTING THE SOIL, SLUDGE, AND DEBRIS
ARE NITRITE, AN INORGANIC; AND STRONTIUM-90, A
RADIOACTIVE MATERIAL.

THE SELECTED REMEDIAL ACTION FOR THIS SITE
INCLUDES CLEARING AND GRUBBING SPARSE
VEGETATION; PLACING A MULTI-LAYER COVER OVER
THE DRUMS, SOIL, SLUDGE, AND DEBRIS; REVEGETATING
THE AREA AND BACKFILLING OVER THE UNC WASTE
WITH ADDITIONAL SOIL; AND MONITORING GROUND
WATER. THE ESTIMATED PRESENT WORTH COST FOR
THIS REMEDIAL ACTION IS $1,467,500, WHICH INCLUDES
AN ANNUAL O&M COST OF $93,600 FOR YEAR 0-1 AND
$69,800 FOR YEARS 2-30.

PERFORMANCE STANDARDS OR GOALS; THE SELECTED
REMEDY WILL PREVENT FUTURE CONTAMINATION OF
GROUND WATER FROM LANDFILL WASTES.
ACCORDINGLY, THE REMEDY WILL MEET THE SDWA MCL
FOR NITRATE 10 MG/L AT DOWNGRADIENT WELLS AND
MEET A (10-6) RISK LEVEL FOR STRONTIUM-90.

 
Remedy: THE MAJOR GOAL OF THIS SELECTED ACTION REDUCES

THE MOBILITY OF CONTAMINANTS BY CAPPING AND
ISOLATING THE SOURCE FROM THE UNDERLYING
AQUIFER SYSTEM, THEREBY MINIMIZING LEACHATE
PRODUCTION AND POTENTIAL FUTURE CONTAMINATION
OF GROUNDWATER.

THE MAJOR COMPONENT OF THE ACTION REMEDY IS
CAPPING BY EMPLACEMENT OF A MULTILAYER COVER
SYSTEM CONSISTING OF THE FOLLOWING;
* A MINIMUM 24-IN-THICK CLAY LAYER OVER THE
DRUMMED SOIL/SLUDGES AND MISCELLANEOUS SCRAP
BOXES,
* A MINIMUM 3O-MIL SYNTHETIC LINER,
* A POLYETHYLENE DRAINAGE GEONET,
* A POLYPROPYLENE FILTER FABRIC, AND
* A MINIMUM 18-IN-THICK VEGETATIVE LAYER.

SOME VARIATION OF THIS DESIGN MAY BE NECESSARY
TO ACCOMMODATE SITE-SPECIFIC REQUIREMENTS. THE
REMEDIAL ACTION ALSO INCLUDES ROUTINE
INSPECTION AND MAINTENANCE OF THE COVER SYSTEM



AND GROUNDWATER MONITORING.
 

Text: Full-text ROD document follows on next page.



Text:
 6/28/91
   REGION IV, USEPA

   MANAGER                                          DATE:6/28/91
   OAK RIDGE FIELD OFFICE, USEPA

   DIRECTOR, DOE OVERSIGHT DIVISION                 DATE: 6/27/91
   STATE OF TENNESSEE
   DEPARTMENT OF ENVIRONMENT AND CONSERVATION

   #INT
   1.0 INTRODUCTION

   THE OAK RIDGE RESERVATION (ORR) WAS PLACED ON THE NATIONAL PRIORITIES
   LIST (NPL) ON DECEMBER 21, 1989.  THE UNITED NUCLEAR CORPORATION (UNC)
   DISPOSAL SITE IS ONE OF SEVERAL HUNDRED WASTE DISPOSAL SITES OR AREAS OF
   CONTAMINATION AT THE ORR REQUIRING REMEDIAL ACTION UNDER THE
   COMPREHENSIVE ENVIRONMENTAL RESPONSE, COMPENSATION, AND LIABILITY ACT
   (CERCLA).

   IN 1989, THE US DEPARTMENT OF ENERGY (DOE) HAD PREPARED AND SUBMITTED TO
   THE US ENVIRONMENTAL PROTECTION AGENCY (EPA) AND THE STATE OF TENNESSEE
   A CLOSURE PLAN FOR THE UNC DISPOSAL SITE.  IN JULY 1990, EPA ADVISED DOE
   THAT IT SHOULD PREPARE A FEASIBILITY STUDY (FS) TO EVALUATE SEVERAL
   REMEDIAL ALTERNATIVES, INCLUDING CLOSURE.  EPA FURTHER ADVISED DOE THAT
   A SEPARATE REMEDIAL INVESTIGATION (RI) WAS NOT NECESSARY AND THAT THE
   REPORT PATHWAYS ANALYSIS FOR UNC DISPOSAL PIT.  Y-12 PLANT COULD SERVE
   AS THE RI REPORT WITH MINOR SUPPLEMENTS, SUCH AS RISK ASSESSMENT AND
   RECENT GROUNDWATER QUALITY DATA.

   #SNLD
   2.0 SITE NAME, LOCATION, AND DESCRIPTION
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   THE UNC DISPOSAL SITE IS A 1.3-ACRE LANDFILL LOCATED NEAR THE CREST OF
   CHESTNUT RIDGE, IN THE SOUTHERN PORTION OF THE Y-12 PLANT, IN OAK RIDGE,
   TENNESSEE (FIG. 1).  THE EXCAVATION FOR THE LANDFILL WAS CUT INTO THE
   SIDE OF CHESTNUT RIDGE.  PIT DEPTHS RANGE FROM 25 TO 30 FEET ON THE
   NORTHERN SIDE, TO LESS THAN 5, FEET ON THE SOUTHERN SIDE.  THE UNC
   DISPOSAL SITE CONTAINS 11,000 55-GALLON DRUMS OF CEMENT-FIXED SLUDGE,
   18,000 DRUMS OF CONTAMINATED SOIL, AND 288 WOODEN BOXES OF CONTAMINATED
   BUILDING AND PROCESS EQUIPMENT DEMOLITION DEBRIS.  THE DRUMS ARE STACKED
   HORIZONTALLY, 10 HIGH, IN A PYRAMID SHAPE FOLLOWING THE CONTOUR OF THE
   EXCAVATION.  THE WOODEN BOXES ARE ON THE SOUTH SIDE OF THE STACKED
   DRUMS, AND THE ENTIRE WASTE SITE IS COVERED BY POLYVINYL CHLORIDE (PVC)
   SHEETING.  OBSERVATIONS UNDER THE SHEETING INDICATE THAT MANY OF THE
   DRUMS AND BOXES HAVE DETERIORATED, RUSTED OR SPLIT OPEN.



   #SHEA
   3.0 SITE HISTORY AND ENFORCEMENT ACTIVITIES

   THE UNC DISPOSAL SITE WAS ESTABLISHED TO RECEIVE WASTE FROM THE
   DECOMMISSIONING OF THE UNC URANIUM RECOVERY FACILITY IN WOOD RIVER
   JUNCTION, RHODE ISLAND.  FOLLOWING SHUTDOWN OF, THE RECOVERY OPERATIONS
   IN 1980, UNC WAS REQUIRED TO DECONTAMINATE ITS FACILITIES, EXCAVATE
   CONTAMINATED SOIL AND SLUDGE FROM THE ASSOCIATED PONDS AND TRENCHES, AND
   REMOVE THE RESULTANT LOW-LEVEL RADIOACTIVE WASTE FROM THE STATE OF RHODE
   ISLAND.  ONCE THE PIT WAS EXCAVATED AND PREPARED FOR RECEIPT OF WASTE,
   DISPOSAL OPERATIONS COMMENCED.  THE UNC DISPOSAL SITE OPERATED BETWEEN
   JUNE 1982 AND NOVEMBER 1984.  AT PRESENT THE UNC SITE IS INACTIVE AND
   HAS NOT RECEIVED ADDITIONAL WASTE SINCE 1984.  INFORMATION AVAILABLE AT
   THE TIME THE WASTE WAS ACCEPTED FOR DISPOSAL INDICATED THAT IT WAS NOT A
   HAZARDOUS WASTE AS DEFINED BY RESOURCE CONSERVATION AND RECOVERY ACT
   (RCRA) REGULATIONS.  EXTRACTION PROCEDURE (EP) TOXICITY TESTING IN 1985
   ON THE DRUMMED SLUDGE AND SOIL CONFIRMED THE WASTE TO BE NONHAZARDOUS
   UNDER RCRA.  ADDITIONAL TESTING OF SOIL AND GROUNDWATER IN THE IMMEDIATE
   VICINITY OF THE DISPOSAL SITE INDICATES THAT MIGRATION OF CONTAMINANTS
   HAD NOT OCCURRED.  HOWEVER, BASED ON THE DETERIORATED CONDITION OF THE
   DRUMS AND THE ESTIMATED SOURCE INVENTORY AND MOBILITY OF WASTE
   CONSTITUENTS PRESENT, THE UNC DISPOSAL SITE WAS DEEMED A POTENTIAL RISK
   TO HUMAN HEALTH AND THE ENVIRONMENT.

   IN DECEMBER 1989, EPA AND TENNESSEE APPROVED THE ENERGY SYSTEMS PLAN FOR
   CLOSURE OF THE UNC DISPOSAL SITE.  HOWEVER, BEFORE THIS PLAN COULD BE
   IMPLEMENTED, THE ORR WAS PLACED ON THE NPL, WHICH CONSEQUENTLY REQUIRED
   DOE TO FOLLOW CERCLA RESPONSE ACTION PROGRAM REQUIREMENTS FOR REMEDIAL
   ACTION SELECTION AND IMPLEMENTATION.

   #HCP
   4.0 HIGHLIGHTS OF COMMUNITY PARTICIPATION

   THE UNC DISPOSAL SITE FS AND PROPOSED REMEDIAL ACTION PLAN WERE RELEASED
1
 Order number 940620-103843-ROD     -001-001
   page 4126   set 4 with 100 of 100 items

   TO THE PUBLIC ON MARCH 18, 1991.  THESE TWO DOCUMENTS WERE MADE
   AVAILABLE AT THE DOE INFORMATION REPOSITORY LOCATED IN THE FORMER RIDGE
   THEATER BUILDING, 105 BROADWAY, OAK RIDGE, TENNESSEE, 37831.  THE NOTICE
   OF AVAILABILITY WAS PUBLISHED IN THE OAK RIDGER, KNOXVILLE NEWS
   SENTINEL, AND THE KNOXVILLE JOURNAL ON MARCH 31, APRIL 1, 2, 14, 15, 16,
   AND 28, 1991.  NOTICES WERE ALSO PUBLISHED IN THE ROANE COUNTY N&S ON
   APRIL 1, 3, 5, 15, 17, AND 19, 1991.  A PUBLIC COMMENT PERIOD WAS HELD
   FROM MARCH 18, 1991, THROUGH APRIL 30, 1991.  IN ADDITION TO PUBLIC
   COMMENT AND THE ACCESSIBILITY OF THE INFORMATION, A PUBLIC MEETING WAS
   HELD ON APRIL 16, 1991.  AT THIS MEETING REPRESENTATIVES OF DOE AND
   ENERGY SYSTEMS ANSWERED QUESTIONS AND ADDRESSED COMMUNITY CONCERNS.  A
   RESPONSE TO COMMENTS RECEIVED DURING THIS PERIOD IS INCLUDED IN THE
   RESPONSIVENESS SUMMARY, APPENDIX A OF THE RECORD OF DECISION.



   THIS DECISION DOCUMENT PRESENTS THE SELECTED REMEDY FOR THE UNC DISPOSAL
   SITE CHOSEN IN ACCORDANCE WITH CERCLA, AS AMENDED, AND TO THE EXTENT
   PRACTICABLE, THE NATIONAL CONTINGENCY PLAN.  THE DECISION IS BASED ON
   THE ADMINISTRATIVE RECORD.

   #SR

   5.0 SCOPE AND ROLE OF RESPONSE ACTION WITHIN SITE STRATEGY

   THE MAJOR GOAL OF THIS RESPONSE ACTION IS TO PREVENT OR MINIMIZE THE
   CONTAMINATION OF SHALLOW GROUNDWATER BENEATH AND DOWN GRADIENT OF THE
   UNC DISPOSAL SITE.  THIS ACTION IS CONSIDERED A FINAL ACTION WITH
   RESPECT TO THE UNC DISPOSAL SITE ONLY.  SUBSEQUENT ACTIONS ARE PLANNED
   TO ADDRESS FULLY THE PRINCIPAL THREATS POSED BY THE ORR.

   GROUNDWATER AT THE Y-12 PLANT IS NOT PRESENTLY USED AS A SOURCE OF
   DRINKING WATER AND, AS STATED PREVIOUSLY, THERE IS NO INDICATION AT
   PRESENT THAT GROUNDWATER UNDER THE UNC DISPOSAL SITE HAS BEEN
   CONTAMINATED.  HOWEVER, SHALLOW GROUNDWATER AT THE Y-12 PLANT IS A
   POTENTIAL SOURCE OF DRINKING WATER AND ITS FUTURE USE AS A POTABLE WATER
   SUPPLY CANNOT BE RULED OUT.  IN EVALUATING FUTURE USE SCENARIOS, IT WAS
   DETERMINED THAT SOURCE CONTROL ACTION WAS NECESSARY TO PREVENT FUTURE
   EXPOSURE TO CONTAMINANTS IN GROUNDWATER AT LEVELS THAT WOULD POSE AN
   UNACCEPTABLE HEALTH RISK.  SPECIFICALLY, THIS ACTION IS BEING TAKEN TO
   ENSURE THAT MOBILE CONTAMINANTS IN THE UNC WASTE, PRINCIPALLY NITRATE
   AND STRONTIUM-90, ARE NOT LEACHED TO GROUNDWATER AT A RATE THAT WOULD
   RESULT IN CONCENTRATIONS OF THESE CONTAMINANTS ABOVE SAFE DRINKING WATER
   STANDARDS.

   #SSC
   6.0 SUMMARY OF SITE CHARACTERISTICS

   6.1 DRUM AND BOX DISPOSAL AREA
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   THE UNC DISPOSAL SITE, IN GENERAL, REPRESENTS A SAFETY HAZARD TO
   WORKERS.  THE 29,000 DRUMS ARE STACKED 10 HIGH, AND SOME HAVE RUSTED AND
   SPLIT OPEN, THEREBY EXPOSING THEIR CONTENTS.  A HIGH RISK FOR INDUSTRIAL
   ACCIDENTS EXISTS AT THE SITE BECAUSE OF THE POTENTIAL OF SHIFTING AND
   FALLING DRUMS AND EXPOSED RUSTY, SHARP METAL.  THEREFORE, IN THEIR
   PRESENT CONDITION, THE DRUMS AND BOXES, EVEN THOUGH NONHAZARDOUS, COULD
   ADVERSELY AFFECT WORKERS ENTERING THE SITE.

   6.2 WOODEN BOXES

   THERE ARE 288 PLYWOOD BOXES LOCATED AT THE SITE.  THEY ARE LOCATED IN
   FRONT OF THE STACKED DRUMS AND MANY HAVE SPLIT OPEN, SPILLING THEIR
   CONTENTS.  CONTENTS OF THE BOXES VARY FROM MISCELLANEOUS INDUSTRIAL



   SCRAP MATERIAL (PIPING, CONVEYORS, INDUSTRIAL SCRAP, ETC.) TO SAND IN
   PLASTIC BAGS.  A WALK-OVER RADIOLOGICAL SURVEY OF THE DRUMS AND BOXES
   WAS CONDUCTED IN AUGUST 1990.

   6.3 DRUMMED SOILS/SLUDGES

   DURING 1985, 82 SAMPLES, BASED ON A STATISTICAL PROGRAM, FROM 76
   RANDOMLY SELECTED DRUMS AT THE UNC DISPOSAL SITE WERE ANALYZED BY THE
   RCRA EXTRACTION PROCEDURE (EP) TOXICITY LEACH TEST FOR HAZARDOUS WASTE
   CHARACTERIZATION.  HALF OF THE SAMPLES WERE FROM DRUMS CONTAINING SOIL
   AND HALF OF THE SAMPLES WERE FROM DRUMS CONTAINING SLUDGES MIXED WITH
   CEMENT.

   THE EP TOXICITY EXTRACT WAS ANALYZED FOR A WIDE RANGE OF CONSTITUENTS IN
   ADDITION TO THE METALS, HERBICIDES, AND PESTICIDES TYPICALLY REQUIRED IN
   ACCORDANCE WITH RCRA.  BASED ON PROCESS KNOWLEDGE OF THE UNC DISPOSAL
   SITE, THE WASTES WERE ALSO TESTED FOR CORROSIVITY, NITRATES, MOISTURE
   CONTENT, AND RADIONUCLIDES.  A SUMMARY OF THE RESULTS, IS PRESENTED IN
   TABLES 1 AND 2, RESPECTIVELY.

   NONE OF THE SAMPLES EXCEEDED THE PH REGULATORY LIMIT FOR CORROSIVITY OF
   LT 2.0 OR GT 12.5.  SIMILARLY, NONE OF THE EXTRACTS CONTAINED
   CONTAMINANT CONCENTRATIONS EXCEEDING THE REGULATORY LIMITS SET FORTH
   UNDER RCRA.  MOST CONTAMINANT CONCENTRATIONS WERE BELOW THE DETECTION
   LIMITS OR LEVELS MEASURED IN BLANKS.  WITH THE EXCEPTION OF STRONTIUM-90
   AND NITRATE, ALL OTHER ANALYTES WERE BELOW THE SDWA MAXIMUM CONTAMINANT
   LEVEL (MCL) REGULATORY CRITERIA.  THE CONCENTRATIONS OF NITRATES IN THE
   EP TOXICITY LEACHATE RANGED FROM LT 0.5 MG/L TO 8880 MG/L.  THE HIGHEST
   CONCENTRATIONS OF NITRATES WERE FOUND IN EXTRACTS OBTAINED FROM THE
   SLUDGES THAT WERE MIXED WITH CEMENT.  A TOTAL NITRATE (AS NITROGEN)
   INVENTORY FOR THE SITE WAS ESTIMATED BY ASSUMING THAT THE EXTRACTION
   FLUID USED IN THE EP TEST EFFECTIVELY DISSOLVED ALL OF THE LEACHABLE
   NITRATE IN A SPECIFIED MASS OF THE SAMPLE.  A NITRATE INVENTORY OF
   APPROXIMATELY 53 TONS WAS CALCULATED USING THE AVAILABLE DATA AND THE
   REFERENCED ASSUMPTIONS.  THE INVENTORY OF STRONTIUM-90 WAS ESTIMATED BY
   ASSUMING THE SAME AVERAGE WEIGHT AND NUMBER OF DRUMS AND USING THE
   AVERAGE OF 6.2 DPM/G OF STRONTIUM-90 IN THE SOLIDS.  AN ESTIMATED
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   INVENTORY OF 25 MCI OF STRONTIUM-90 WAS CALCULATED.

   6.4 ADJACENT SOILS

   IN 1986, SEVERAL SOIL SAMPLES WERE OBTAINED FROM THE VICINITY OF THE UNC
   DISPOSAL SITE AND ANALYZED FOR HEAVY METALS AND NITRATES.  TWO HOLES
   WERE AUGURED WITHIN THE EXCAVATED PIT IMMEDIATELY DOWNGRADIENT OF THE
   STACKED DRUMS AND SAMPLES WERE OBTAINED FROM VARIOUS INTERVALS OVER THE
   20-FT CORE DEPTHS.  DATA FOR BACKGROUND SOIL CONCENTRATIONS WERE
   OBTAINED FROM THE UPPER 3 FEET OF SOIL AT TWO LOCATIONS EAST AND WEST OF
   THE DISPOSAL SITE AND FROM THE ARCHIVED CORES TAKEN DURING INSTALLATION
   OF A NEARBY GROUNDWATER MONITORING WELL.



   THE ANALYTICAL RESULTS INDICATED THAT HEAVY METAL CONCENTRATIONS WERE
   HIGHER THAN BACKGROUND LEVELS TYPICAL OF SOILS DERIVED FROM LIMESTONES
   AND DOLOMITES.  HOWEVER, ALL OF THE SAMPLES EXHIBITED SIMILAR METAL
   CONCENTRATIONS, AND THE HIGHER CONCENTRATIONS WERE NOT LIMITED TO THE
   SHALLOW SOIL DEPTHS.  SOME OF THE GREATEST CONCENTRATIONS WERE OBSERVED
   IN SOIL SAMPLES TAKEN AT A DEPTH OF 25 FT DURING DRILLING OF WELL
   GW-173.  WELL GW-173 IS A BACKGROUND WELL LOCATED APPROXIMATELY 1 MILE
   FROM THE UNC DISPOSAL SITE.  THE LOW LEVELS OF NITRATES OBSERVED IN THE
   SAMPLES APPEAR TO INDICATE THAT THE WASTES AT THE SITE HAVE NOT LEACHED
   INTO THE VADOSE ZONE.

   6.5 GROUNDWATER

   GROUNDWATER MONITORING OF THE UNC DISPOSAL SITE HAS BEEN CONDUCTED SINCE
   1986.  PREVIOUS SAMPLING REPORTS CONCLUDED THAT THERE WAS NO EVIDENCE OF
   MIGRATION FROM THE SITE.  DURING CALENDAR YEARS 1987 AND 1988, A MORE
   RESTRICTED SUITE OF GROUNDWATER CHEMICAL ANALYSES WAS PERFORMED WITH AN
   OVERALL GOAL OF DETECTING THE INITIATION OF CONTAMINANT MIGRATION.
   SUBSEQUENT EVALUATIONS OF THESE RESULTS PERFORMED IN 1989 CONCLUDED THAT
   THERE WAS NO INDICATION OF LEAKAGE FROM THE SITE.  SEVEN GROUNDWATER
   MONITORING WELLS AT THE UNC DISPOSAL SITE (FIG.2) ARE NOW SAMPLED
   QUARTERLY AND ANALYZED FOR METALS, VARIOUS RADIOACTIVE SPECIES,
   NITRATES, AND OTHER CONVENTIONAL WATER QUALITY PARAMETERS.  THE DEPTH TO
   GROUNDWATER, IN THE AREA, IS TYPICALLY 40 - 60 FEET, BELOW THE BASE OF
   THE UNC DISPOSAL SITE.

   THE WATER QUALITY ANALYSES OF SAMPLES COLLECTED FROM THE SEVEN UNC
   DISPOSAL SITE ASSESSMENT WELLS DURING 1989 AND THE FIRST QUARTER OF 1990
   SHOW NO INDICATION OF LEAKAGE FROM THE SITE.  DETECTABLE CONCENTRATIONS
   OF METALS DURING 1989 AND 1990 WERE COMMONLY BELOW APPLICABLE FEDERAL
   DRINKING WATER MCLS OR WITHIN RANGES OBSERVED IN BACKGROUND WELLS
   LOCATED ON CHESTNUT RIDGE.  THE DETECTED METAL CONCENTRATIONS ARE
   SUPPORTED BY HISTORICAL GROUNDWATER DATA AT THE SITE AND ARE
   REPRESENTATIVE OF THE GROUNDWATER CHEMISTRY OF CHESTNUT RIDGE.

   6.6 POTENTIAL PATHWAYS TO THE ENVIRONMENT
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   THE RESULTS OF SAMPLING AND ANALYSIS PROGRAMS CONDUCTED ON THE UNC
   WASTES INDICATED NITRATE AND STRONTIUM-90 TO BE THE ONLY CONTAMINANTS OF
   CONCERN.  MIGRATION PATHWAYS CONSIDERED TO HAVE POTENTIAL IMPACT AND
   REQUIRING EVALUATION ARE SURFACE WATER AND GROUNDWATER ROUTES.

   MIGRATION OF NITRATES AND STRONTIUM-90 FROM THE UNC DISPOSAL SITE VIA
   GROUNDWATER AND RECHARGE TO SURFACE WATER PATHWAYS WAS EVALUATED USING A
   WATER BALANCE COMPUTATION AND TWO-DIMENSIONAL GROUNDWATER CONTAMINANT
   TRANSPORT SIMULATION.  THE WATER BALANCE WAS ESTIMATED USING EPA'S
   HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE, OR HELP MODEL.  THE
   RESULTS OF THE HELP SIMULATIONS WERE ADJUSTED TO SUPPORT THE DATA INPUT
   REQUIREMENTS OF THE WMPLUME MODEL USED TO SIMULATE CONTAMINANT TRANSPORT
   THROUGH GROUNDWATER.  THE SIMULATIONS, PERFORMED IN 1985, WERE BASED ON



   THE EXISTING CONDITIONS AT THE SITE, WHICH REPRESENTED AN "UNCAPPED,
   EXPOSED" EXCAVATION.

   REQUIRED INPUT VARIABLES INCLUDED WASTE CHARACTERISTICS AND SOIL,
   GEOLOGICAL, AND CLIMATOLOGICAL DATA.  IN THE ABSENCE OF SPECIFIC DATA,
   CONSERVATIVE ASSUMPTIONS WERE MADE BASED ON CHARACTERISTICS OF THE SITE
   AND BOUNDARY CONDITIONS OF THE MODEL.

   BASED ON THE WASTE ANALYSIS, AVAILABLE SITE-SPECIFIC DATA, AND RELEVANT
   CONSERVATIVE ASSUMPTIONS, THE SIMULATIONS PREDICTED THE FOLLOWING:

            1.   STRONTIUM-90 AND NITRATE-CONTAMINATED LEACHATE WOULD REACH
                 THE GROUNDWATER TABLE IN APPROXIMATELY 10 YEARS.

            2.   APPROXIMATELY 3 YEARS BEYOND THE TIME AT WHICH THE
                 LEACHATE REACHES THE GROUNDWATER SYSTEM, THE PLUME OF
                 CONTAMINATION WOULD HAVE REACHED STEADY-STATE CONDITIONS.
                 A MAXIMUM CONCENTRATION OF 193 MG/L (AS NITROGEN) FOR
                 NITRATE AND 50 PCL/L FOR STRONTIUM-90 WAS PREDICTED.

            3.   THE AVERAGE CONTRIBUTION OF NITRATE (AS NITROGEN) TO THE
                 NEAREST SURFACE TRIBUTARY WOULD RANGE FROM 10 TO 30 MG/L,
                 DEPENDING ON THE EXTENT OF GROUNDWATER DISCHARGE TO THE
                 STREAM (BASEFLOW).

   SINCE THESE ESTIMATES ARE CONSERVATIVE, POTENTIAL CONTAMINANT
   CONCENTRATIONS IN GROUNDWATER AT THE SITE MAY BE LOWER.

   #SSR
   7.0 SUMMARY OF SITE RISKS

   CERCLA DIRECTS THAT HUMAN HEALTH AND THE ENVIRONMENT MUST BE PROTECTED
   FROM CURRENT AND POTENTIAL EXPOSURE TO HAZARDOUS SUBSTANCES.  IN ORDER
   TO ASSESS THE CURRENT AND POTENTIAL RISKS FOR THE UNC DISPOSAL SITE, A
   BASELINE RISK ASSESSMENT WAS PERFORMED BY THE RISK ANALYSIS SECTION,
   HEALTH AND SAFETY RESEARCH DIVISION, AT THE OAK RIDGE NATIONAL
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   LABORATORY (ORNL), AND IS INCLUDED IN THE FEASIBILITY STUDY.

   7.1 CONTAMINATED MEDIA AND CONTAMINANTS OF CONCERN

   SOIL AND GROUNDWATER ANALYSIS HAS NOT IDENTIFIED ANY MIGRATION OF
   CONTAMINATION FROM THE UNC WASTE.  THE ONLY CONTAMINATED MEDIA AT THE
   UNC DISPOSAL SITE ARE THE DRUMMED SOILS/SLUDGES AND MISCELLANEOUS SCRAP
   (SOURCE MEDIA).  THE CONTAMINANTS OF CONCERN IN THE SOURCE MATERIAL ARE
   NITRATE AND STRONTIUM-90.  NO MIGRATION TO THE SOIL OR GROUNDWATER OF
   THESE CONSTITUENTS HAS OCCURRED.  WASTE CHARACTERIZATIONS HAVE INDICATED
   BOTH THESE CONSTITUENTS ARE IN HIGH CONCENTRATION AND HAVE THE GREATEST
   POTENTIAL TO LEACH FROM THE DRUMMED WASTES.  BASED ON THEIR SOURCE
   INVENTORY CONCENTRATION AND ON THEIR TOXICOLOGICAL, PHYSICAL, CHEMICAL,



   AND ENVIRONMENTAL FATE CHARACTERISTICS, THESE CONSTITUENTS WERE DEEMED
   MOST LIKELY TO CONTRIBUTE TO POTENTIAL HUMAN RISK.

   7.2 EXPOSURE PATHWAYS AND POPULATIONS

   THE UNC DISPOSAL SITE IS SITUATED WITHIN THE LIMITED ACCESS AREA OF THE
   OAK RIDGE Y-12 PLANT.  DIRECT ACCESS BY THE GENERAL PUBLIC IS UNLIKELY
   NOW, OR AT ANY TIME WITHIN THE FORESEEABLE FUTURE DUE TO THE LOCATION OF
   THE SITE ON THE OAK RIDGE RESERVATION (ORR).  EMPLOYEES OF THE DOE
   FACILITIES ARE THE MOST LIKELY EXPOSED POPULATION, AND ONLY A SMALL
   PERCENTAGE OF THESE EMPLOYEES ARE EXPECTED TO ACCESS THE UNC DISPOSAL
   SITE.  AFTER REMEDIAL ACTION, GROUNDWATER IS THE ONLY POTENTIAL EXPOSURE
   PATHWAY FOR CONTAMINANTS IN THE UNC WASTE.

   MODELING WAS USED TO CONSERVATIVELY PREDICT THE EFFECT NITRATES AND
   STRONTIUM-90 COULD HAVE ON VARIOUS ENVIRONMENTAL MEDIA, IF THE SITE WAS
   LEFT IN ITS PRESENT CONDITION.  MODELING IDENTIFIED A POTENTIAL IMPACT
   TO BOTH GROUNDWATER AND SURFACE WATER THROUGH GROUNDWATER RELEASES.
   GROUNDWATER IS THE ONLY EXPOSURE PATHWAY FOR CONTAMINANTS IN THE UNC
   WASTE.

   7.3 RISK ASSESSMENT

   QUANTIFICATION OF RISK FOR THE UNC WASTE IS LIMITED TO THE ADVERSE
   HEALTH EFFECTS OF THE TWO CONTAMINANTS OF CONCERN, NITRATE AND
   STRONTIUM-90.  TO PROVIDE PERSPECTIVE ON THE POTENTIAL FOR NITRATE AND
   STRONTIUM-90 TO AFFECT HUMAN HEALTH ADVERSELY, HAZARD QUOTIENTS AND
   CANCER RISKS WERE DETERMINED FOR PRESENT CONDITIONS AND EACH REMEDIAL
   ALTERNATIVE.  THE RESIDUAL RISK ASSOCIATED WITH THE UNC WASTE, IF LEFT
   AS IS, PROVIDES A BASELINE TO JUDGE THE REMEDIAL ALTERNATIVES.  THE
   PATHWAYS ANALYSIS INDICATES NO CURRENT HUMAN EXPOSURE TO CONTAMINANTS AT
   THE UNC DISPOSAL SITE.  NEVERTHELESS, AS A CONSERVATIVE MEANS OF
   EVALUATING THE EFFECTIVENESS OF THE REMEDIAL ALTERNATIVES, HUMAN
   EXPOSURE WAS ASSUMED TO OCCUR THROUGH INGESTION OF CONTAMINATED
   GROUNDWATER.

   7.3.1 NITRATE
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   NITRATE IS NOT LISTED AS A HAZARDOUS CONSTITUENT BY EPA UNDER RCRA.
   HOWEVER, THE FEDERAL DRINKING WATER STANDARD FOR NITRATE IS 10 MG/L (AS
   NITROGEN).  CHRONIC EXPOSURE TO NITRATES RESULTS IN METHEMOGLOBEMIA IN
   INFANTS LESS THAN 3 OR 4 MONTHS OLD DUE TO CONVERSION OF NITRATES TO
   NITRITES IN THE GASTROINTESTINAL TRACT.  NITRATE HAS A GROUP D CANCER
   CLASSIFICATION, MEANING THERE IS NO EVIDENCE OF CARCINOGENICITY IN
   HUMANS OR ANIMALS.  THERE HAS BEEN NO EVIDENCE OF MUTAGENICITY RELATED
   TO NITRATE EXPOSURES.

   7.3.2 STRONTIUM-90

   EPA CLASSIFIES STRONTIUM-90 AS A GROUP A CARCINOGEN BECAUSE IONIZING



   RADIATION IS KNOWN TO BE CARCINOGENIC IN HUMANS AND ANIMALS.  STRONTIUM
   IS ACQUIRED BY HUMANS PRIMARILY THROUGH INGESTING STRONTIUM-90
   CONTAMINATED FOOD.  IT IS RETAINED BY THE BODY LARGELY IN BONE AND MAY
   INHIBIT BONE CALCIFICATION.  ABSORPTION OF STRONTIUM-90 BY THE BODY IS
   RELATIVELY HIGH, AND IT HAS A LONG BIOLOGICAL RETENTION TIME.  ANIMAL
   STUDIES HAVE ALSO SHOWN ACUTE EFFECTS TO STRONTIUM EXPOSURE, INCLUDING
   RESPIRATORY FAILURES IN RATS.

   7.4 RISK CHARACTERIZATION

   TO EVALUATE THE NONCARCINOGENIC EFFECTS OF NITRATE, A MEASURE OF THE
   POTENTIAL HEALTH RISK IS OBTAINED BY COMPARING EXPOSURE LEVELS TO THE
   REFERENCE DOSE (RFD).  POTENTIAL NITRATE EXPOSURE LEVELS, CALCULATED FOR
   INGESTION OF GROUNDWATER, ARE IDENTIFIED AS MILLIGRAMS PER KILOGRAM OF
   BODY WEIGHT PER DAY (MG/KG/D).  FOR THE CURRENT CONDITIONS REPRESENTING
   AN EXPOSED EXCAVATION, MODELING PREDICTED 10 YEARS FOR THE NITRATES TO
   REACH THE GROUNDWATER SYSTEM.  AFTER 13 YEARS, A MAXIMUM NITRATE
   CONCENTRATION OF 193 MG/L WAS PREDICTED.  THE HAZARD QUOTIENT (HQ) FOR
   THE GROUNDWATER NITRATE CONCENTRATION OF 193 MG/L IS 3.4.  THIS HQ IS
   GREATER THAN 1.0, INDICATING THAT THE NO-ACTION ALTERNATIVE MAY RESULT
   IN NITRATE CONCENTRATIONS THAT MAY CAUSE ADVERSE NONCARCINOGENIC HEALTH
   EFFECTS.  AS PREVIOUSLY STATED, HUMAN EXPOSURE IS NOT OCCURRING AND WAS
   ONLY ASSUMED AS A MEANS OF EVALUATING THE EFFECTIVENESS OF THE TREATMENT
   ALTERNATIVES.

   POTENTIAL STRONTIUM.90 EXPOSURE LEVELS ARE IDENTIFIED AS PICOCURIES
   (PCI).  FOR THE NO-ACTION ALTERNATIVE, MODELING PREDICTED 10 YEARS FOR
   STRONTIUM-90 TO REACH THE GROUNDWATER SYSTEM.  THE MAXIMUM CONCENTRATION
   PREDICTED BY THE MODEL FOR THE DEFINED CONDITIONS WAS 50 PCI/L.  RISK
   WAS THEN CALCULATED TO DETERMINE THE PROBABILITY OF AN INDIVIDUAL
   DEVELOPING CANCER OVER A LIFETIME AS A RESULT.  OF EXPOSURE TO THE
   POTENTIAL CARCINOGEN.  THE RISK FOR THE NO-ACTION ALTERNATIVE IS
   8.3 X (10-5) WHICH IS WITHIN EPA'S RANGE OF CONCERN (10-4) TO (10-6).

   #DRAA
   8.0 DESCRIPTION OF REMEDIAL ACTION ALTERNATIVES
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   8.1 ALTERNATIVE 1: NO ACTION

   THE NCP REQUIRES THE NO-ACTION ALTERNATIVE BE CONSIDERED THROUGH THE
   DETAILED ALTERNATIVES ANALYSIS.  IT PROVIDED A BASELINE FOR COMPARISON
   OF OTHER ALTERNATIVES.  UNDER THIS ALTERNATIVE, NO SOURCE CONTROL
   REMEDIAL MEASURES WOULD BE UNDERTAKEN AT THE SITE.  HOWEVER, GROUNDWATER
   MONITORING, SITE MONITORING AND MAINTENANCE, AND DRAINAGE MAINTENANCE
   AND EROSION CONTROL WOULD BE CONTINUED FOR 30 YEARS.  APPROPRIATE
   WARNING SIGNS ALSO WOULD BE POSTED.

   CONSTRUCTION COST: $240 ANNUAL
   OPERATION AND MAINTENANCE COSTS (O&M):



   0-1 YEAR                                         $ 68,000
   2-30 YEAR                                        $ 44,000
   PRESENT WORTH (30 YR)                            $483,000
   MONTHS TO IMPLEMENT                              3-4

   THE NO-ACTION ALTERNATIVE WOULD NOT ELIMINATE ANY EXPOSURE PATHWAYS OR
   REDUCE THE LEVEL OF RISKS.

   8.2 ALTERNATIVE 2: MULTI-LAYER COVER

   ALTERNATIVE 2 INVOLVES COVERING THE DRUMMED SOILS/SLUDGES AND
   MISCELLANEOUS SCRAP (BOXES) WITH A MULTI-LAYER COVER FOR LONG-TERM
   MINIMIZATION OF INFILTRATION.  LITTLE SITE PREPARATION IS REQUIRED TO
   CONSTRUCT THE COVER.  SOME MOVEMENT OF BARRELS AND BOXES MAY BE
   NECESSARY TO FACILITATE GRADING.  ADDITIONAL SITE PREPARATION WITH THIS
   DESIGN INCLUDES ONLY MINOR GRADING AND NEGLIGIBLE CLEARING AND GRUBBING
   BECAUSE THE LAND SURFACE AT THE UNC DISPOSAL SITE HAS ONLY SPARSE
   VEGETATION.  A MULTI-LAYER COVER IS COMPOSED OF A MINIMUM 24-IN-THICK
   CLAY LAYER OVER THE DRUMMED SOIL/SLUDGES AND MISCELLANEOUS SCRAP BOXES,
   OVERLAIN BY A MINIMUM 30-MIL SYNTHETIC LINER, OVERLAIN BY A POLYETHYLENE
   DRAINAGE GEONET, OVERLAIN BY A POLYPROPYLENE FILTER FABRIC, OVERLAIN BY
   A MINIMUM 18-IN-THICK VEGETATIVE LAYER.  ADDITIONAL SOIL WILL BE
   BACKFILLED OVER UNC WASTE PRIOR TO INSTALLATION OF THE COVER.  SOME
   VARIATIONS OF THIS DESIGN MAY BE NECESSARY TO ACCOMMODATE SITE-SPECIFIC
   REQUIREMENTS.

   CONSTRUCTION COST:                               $  780,500
   ANNUAL O&M:
   1 YEAR:                                          $ 93,600
   2-30 YEARS:                                      $ 69,800
   PRESENT WORTH (30 YR)                            $1,467,500
   MONTHS TO IMPLEMENT                                  8

   THE TIME FRAME IN WHICH A COVER COULD BE PLACED IS RELATIVELY SHORTER
   THAN ALTERNATIVES THAT USE TREATMENT AS THE PRINCIPAL ELEMENT.
   TREATMENT RATES, DISPOSAL DISTANCES, AND IMPOSED LIMITATIONS ARE
   NEGLIGIBLE OR NOT APPLICABLE TO THE ALTERNATIVE.
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   8.3 ALTERNATIVE 3: TREATMENT AND MULTI-LAYER COVER

   THIS ALTERNATIVE TREATS ONLY THE 11,000 DRUMS CONTAINING SLUDGES MIXED
   WITH CEMENT.  THE 18,000 DRUMS OF SOIL ARE NOT TREATED BECAUSE THEY
   ACCOUNT FOR ONLY 1 PERCENT OF THE NITRATE AT THE SITE.  MISCELLANEOUS
   DEMOLITION MATERIALS ARE NOT TREATED DUE TO COMPOSITIONAL VARIATIONS AND
   NEGLIGIBLE NITRATE CONTENT.  THE ALTERNATIVE INVOLVES FOUR MAIN
   PROCESSING STEPS: (1) SOLID WASTE PROCESSING OF THE DRUMMED SLUDGE, (2)
   LEACHING OF THE NITRATE FROM THE SLUDGE, (3) TREATMENT OF THE
   NITRATE-BEARING LEACHATE; AND, (4) CONTAINMENT OF THE LEACHED SLUDGE,
   DRUMMED SOIL, AND MISCELLANEOUS BOXED SCRAP.



   SOLID WASTE PROCESSING INVOLVES IDENTIFYING THE DRUMMED SLUDGES FROM THE
   SOILS, REMOVING THE WASTE FROM THE BARREL, REDUCING THE PARTICLE SIZE OF
   THE SOLID WASTE BY PRIMARY AND SECONDARY CRUSHING, SHREDDING EMPTY
   BARRELS, AND LEACHING NITRATES FROM THE CRUSHED SOLID WASTE.  DEHEADLNG
   OF THE DRUMS AND IDENTIFYING THE CONTENTS WOULD BE PERFORMED MANUALLY.
   DRUMS CONTAINING SOIL WOULD BE EMPTIED AND THEIR CONTENTS COVERED WITH
   PVC SHEETING AND ISOLATED UNTIL COMPLETION OF THE TREATMENT PROCESS.  A
   CONCRETE PULVERIZER WOULD REMOVE THE DRUMS SURROUNDING THE CONCRETE AND
   REDUCE THE CONCRETE FRAGMENTS TO LESS THAN 9 INCH DIAMETER AND THEN A
   SECONDARY CRUSHER WOULD CRUSH THE MATERIAL TO THE OPTIMUM PARTICLE SIZE
   FOR NITRATE LEACHING.  A SOIL WASHING SYSTEM WOULD BE USED TO LEACH
   NITRATE FROM THE CRUSHED MATERIAL.  WASTEWATER GENERATED FROM THE SOLID
   WASTE LEACHING WOULD REQUIRE TREATMENT BY NEUTRALIZATION/PH ADJUSTMENT,
   ANAEROBIC FIXED FILM TREATMENT, AND SEDIMENTATION.  THE LEACHED CRUSHED
   SLUDGE,

   SOIL EMPTIED FROM THE DRUMS, AND MISCELLANEOUS SCRAP WOULD BE PLACED
   BACK IN THE EXISTING EXCAVATION AND CAPPED WITH A MULTI-LAYER COVER AS
   OUTLINED IN ALTERNATIVE 2.  THE MISCELLANEOUS SCRAP WOULD BE REMOVED
   FROM THE WOODEN BOXES TO PREVENT VOID SPACES DURING FILLING.  ALL
   BARRELS WOULD BE SHREDDED.  SOIL WOULD BE REMOVED FROM THE DRUMS AND
   PLACED IN THE EXCAVATION, AND THE DRUMS WOULD BE SHREDDED.

   CONSTRUCTION COST:                               $2,353,100
   ANNUAL O&M:
   1 YEAR:                                          $ 93,600
   2-30 YEARS:                                      $ 69,800
   PRESENT WORTH (30 YR)                            $3,033,000
   MONTHS TO IMPLEMENT:                                  25

   8.4 ALTERNATIVE 4: OFF-SITE DISPOSAL

   SHIPMENT AND DISPOSAL OF UNC WASTES OFF Y-12 PLANT GROUNDS IS CONSIDERED
   TO PROVIDE AN ALTERNATIVE INVOLVING MINIMAL LONG-TERM OVERSIGHT OR
   MAINTENANCE.  DISPOSAL OF THE UNC WASTES OFF-SITE INVOLVES HANDLING AND
   PREPARING THE WASTE FOR SHIPPING TRANSPORTATION, AND DISPOSAL AT AN
   APPROPRIATE FACILITY.  WASTE PREPARATION IS ASSUMED TO CONSIST OF
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   HANDLING, OVERPACKING DRUMMED SOIL AND SLUDGES, AND CONTAINING
   MISCELLANEOUS WASTES.  TRANSPORTATION WOULD BE VIA TRUCK.  POTENTIAL
   LOW-LEVEL RADIOACTIVE CONTAMINATION GREATLY REDUCES THE NUMBER OF
   DISPOSAL FACILITIES THAT WILL ACCEPT THE WASTES.  FOR THIS ANALYSIS IT
   IS ASSUMED THE WASTES WOULD BE TRANSPORTED TO US POLLUTION CONTROL'S
   LAND DISPOSAL FACILITY IN BEATTY, NEVADA.  ONCE WASTE IS REMOVED, THE
   SITE WILL BE BACKFILLED WITH CLEAN SOIL AND RETURNED TO A NATURAL STATE.

   CAPITAL COST:                                    $13,954,000
   ANNUAL O&M:
   1 YEAR:                                          $ 63,000
   2-3 YEARS:                                       $ 39,000
   PRESENT WORTH (4 YR)                             $14,073,000



   MONTHS TO IMPLEMENT:                                 12

   #SCAA
   9.0 SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES

   THIS SECTION PROVIDES THE BASIS FOR DETERMINING WHICH ALTERNATIVE: (I)
   MEETS THE THRESHOLD CRITERIA OF OVERALL PROTECTION OF HUMAN HEALTH AND
   THE ENVIRONMENT AND COMPLIANCE WITH ARARS, (II) PROVIDES THE "BEST
   BALANCE" BETWEEN EFFECTIVENESS AND REDUCTION OF TOXICITY, MOBILITY, OR
   VOLUME THROUGH TREATMENT, IMPLEMENTABILITY, AND COST; AND, (III) STATE
   AND COMMUNITY ACCEPTANCE.  A GLOSSARY OF THE EVALUATION CRITERIA IS
   PROVIDED IN TABLE 3.

   9.1 THRESHOLD CRITERIA

   9.1.1 OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

   ALTERNATIVE 1, NO ACTION, IS NOT PROTECTIVE OF HUMAN HEALTH AND
   ENVIRONMENT BECAUSE IT WOULD NOT ELIMINATE THE DIRECT CONTACT/EXTERNAL
   RADIATION EXPOSURE PATHWAY POSED BY THE BOXED MATERIALS AND WOULD LIKELY
   RESULT IN CONTAMINATION OF GROUNDWATER ABOVE SAFE DRINKING WATER
   STANDARDS.  ALTERNATIVE 2, CAPPING WITH A MULTI-LAYER COVER, OFFERS THE
   HIGHEST DEGREE OF PROTECTION OF HUMAN HEALTH AND ENVIRONMENT BECAUSE IT
   REQUIRES MINIMAL WORKER EXPOSURE TO WASTES AND DISRUPTION OF THE SITE,
   ELIMINATES THE DIRECT CONTACT EXPOSURE PATHWAY, AND ENSURES THE FUTURE
   MAXIMUM NITRATE CONCENTRATION IN GROUNDWATER DOES NOT EXCEED THE SAFE
   DRINKING WATER STANDARD.  ALTERNATIVE 3, TREATMENT AND CAPPING WITH A
   MULTI-LAYER COVER, AND ALTERNATIVE 4, OFF-SITE DISPOSAL, EACH PROVIDE
   LESS OVERALL PROTECTION OF HUMAN HEALTH AND ENVIRONMENT THAN ALTERNATIVE
   2 DUE TO SIGNIFICANT HANDLING AND PROCESSING OF THE WASTE AND POTENTIAL
   EXPOSURE TO THE ENVIRONMENT.

       9.1.2 COMPLIANCE WITH ARARS

   ALTHOUGH THERE IS NO EVIDENCE OF CONTAMINATED GROUNDWATER OR SOIL, THE
   POTENTIAL EXISTS (BASED ON MODELING) FOR GROUNDWATER CONTAMINATION.
   THEREFORE, THE SAFE DRINKING WATER ACT (SDWA) MAXIMUM CONTAMINANT LEVELS
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   (MCLS) FOR NITRATE (10 MG/L) AND STRONTIUM-90 (8 PCL/L) HAVE BEEN
   IDENTIFIED AS A CHEMICAL-SPECIFIC ARAR'S FOR THE UNC SITE.  THE
   NO-ACTION ALTERNATIVE WOULD NOT COMPLY WITH SDWA MCLS.  THE OTHER THREE
   ALTERNATIVES WOULD MINIMIZE THE POTENTIAL LEACHING OF CONTAMINANTS INTO
   THE GROUNDWATER, THUS ENSURING COMPLIANCE WITH THE MCLS.  THERE ARE NO
   FEDERALLY LISTED ENDANGERED OR THREATENED PLANTS OR ANIMALS AT THE SITE.

   9.2 PRIMARY BALANCING CRITERIA

   9.2.1 LONG-TERM EFFECTIVENESS AND PERMANENCE

   HUMAN HEALTH RISKS AFTER REMEDIATION GIVE AN INDICATION OF THE LONG-TERM
   EFFECTIVENESS OF AN ALTERNATIVE.  ALTERNATIVE 1, NO ACTION, HAS A LOW



   LONG-TERM EFFECTIVENESS BECAUSE OF THE POST-IMPLEMENTATION RESIDUAL
   RISKS ARE EQUAL TO THE LONG-TERM RISKS AT THE SITE.  CAPPING WITH A
   MULTI-LAYER COVER, AS PROVIDED IN ALTERNATIVE 2, REDUCES THE MOBILITY OF
   CONTAMINANTS BUT ITS LONG-TERM EFFECTIVENESS AND PERMANENCE REQUIRES A
   COMMITMENT OF LONG-TERM MAINTENANCE TO ENSURE CAP INTEGRITY.
   ALTERNATIVE 3, TREATMENT AND CAPPING WITH A MULTI-LAYER COVER, OFFERS A
   HIGH DEGREE OF LONG-TERM EFFECTIVENESS AND PERMANENCE.  THE TOXICITY AND
   VOLUME OF THE MAIN CONSTITUENT OF CONCERN, NITRATE, IS REDUCED 70
   PERCENT, AND MIGRATION OF RESIDUAL MATERIAL IS REDUCED BY THE
   MULTI-LAYER COVER.  ALTERNATIVE 4, OFF-SITE DISPOSAL, OFFERS THE HIGHEST
   DEGREE OF LONG-TERM EFFECTIVENESS.  THE UNC WASTE WOULD BE TRANSPORTED
   OFF-SITE TO A TREATMENT AND DISPOSAL FACILITY.  NO SOURCE MATERIAL
   REMAINS AT THE SITE.

   9.2.2 REDUCTION OF TOXICITY, MOBILITY, AND VOLUME THROUGH TREATMENT

   OF THE FOUR ALTERNATIVES CONSIDERED, ONLY ALTERNATIVE 3, TREATMENT OF
   THE DRUMMED SLUDGE AND CAPPING WITH A MULTI-LAYER COVER, REDUCES THE
   TOXICITY AND VOLUME OF THE NITRATE IN THE SOURCE MATERIAL.  IT IS
   PREDICTED THAT THE TREATMENT ALTERNATIVE WOULD REDUCE THE POTENTIAL
   NITRATE GROUNDWATER CONCENTRATION TO 2 MG/L.

   9.2.3 SHORT-TERM EFFECTIVENESS

   FOR A GIVEN SET OF ALTERNATIVES, SHORT-TERM EFFECTIVENESS TYPICALLY
   DECREASES AS THE COMPLEXITY OF THE ALTERNATIVES INCREASE BECAUSE OF
   HANDLING AND PROCESSING CONSIDERATIONS.  THE NO-ACTION ALTERNATIVE,
   ALTERNATIVE 1 PROVIDES THE GREATEST DEGREE OF PROTECTION TO WORKERS, THE
   PUBLIC, AND THE ENVIRONMENT BECAUSE THE DRUMMED SOIL/SLUDGES AND
   MISCELLANEOUS SCRAP ARE LEFT UNDISTURBED.  THE SHORT-TERM EFFECTIVENESS
   DECREASES IN THE ALTERNATIVE IN THE FOLLOWING ORDER: 2, 4, AND 3.
   ALTERNATIVE 2, CAPPING WITH A MULTI-LAYER COVER, WILL REQUIRE LITTLE
   HANDLING OR MOVEMENT OF THE DRUMS OR BOXES.  ONCE INITIAL LAYER OF FILL
   MATERIAL IS DEPOSITED, THE SOURCE MATERIAL WILL BE ISOLATED FROM THE
   WORKERS.  ALTERNATIVE 4, OFF-SITE DISPOSAL, HAS A LOWER DEGREE OF
   SHORT-TERM EFFECTIVENESS THAN ALTERNATIVE 1 OR 2 BECAUSE IT REQUIRES
   HANDLING OF THE DRUMS AND MISCELLANEOUS SCRAP.  HOWEVER, ONCE A DRUM IS
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   OVERPACKED, IT IS ISOLATED FROM THE WORKER.  ALTERNATIVE 3, TREATMENT
   AND CAPPING WITH A MULTI-LAYER COVER, HAS THE HIGHEST DEGREE OF
   SHORT-TERM RISK.  EXTENSIVE HANDLING AND MOVEMENT OF THE DRUMS IS
   REQUIRED.  DUST PRODUCED FROM THE CRUSHING ACTIVITIES MAY HAVE HIGH
   CONCENTRATIONS OF NITRATE AND RADIOACTIVE CONTAMINANTS.  IT ALSO
   REQUIRES THE LONGEST TIME TO COMPLETE.

   9.2.4 EASE OF IMPLEMENTATION

   MATERIALS REQUIRED FOR THE NO-ACTION ALTERNATIVE ARE READILY AVAILABLE
   AND ESSENTIALLY NEGLIGIBLE.  THE REMAINING ALTERNATIVES ARE ALL
   TECHNICALLY AND ADMINISTRATIVELY FEASIBLE.  THE COVER DESIGN OF
   ALTERNATIVE 2 IS EASILY IMPLEMENTED.  ALTERNATIVE 3 IS THE MOST



   DIFFICULT REMEDY TO IMPLEMENT BECAUSE OF ENGINEERING, DESIGN, AND
   ADMINISTRATIVE REQUIREMENTS.  ALTERNATIVE 3 COMBINES TESTED AND
   AVAILABLE TECHNOLOGIES TO ACHIEVE THE TREATMENT, BUT THEIR COMBINATION
   HAS HIGH ENGINEERING DEMANDS.  ALTERNATIVE 4 HAS HIGH ADMINISTRATIVE
   REQUIREMENTS BECAUSE OF THE LARGE VOLUME OF MATERIAL TO BE TRANSPORTED
   OFF-SITE.

   9.2.5 COSTS

   THE COMPARATIVE ANALYSIS OF COSTS INCORPORATES ONLY DIFFERENCES IN
   CAPITAL, OPERATION AND MAINTENANCE, AND PRESENT WORTH VALUES.  COSTS FOR
   EACH ALTERNATIVE HAVE BEEN PROVIDED IN SECTIONS 8.1 THROUGH 8.4.  THE
   COSTS INCREASE WITH THE COMPLEXITY OF THE ALTERNATIVE AND THE VOLUME OF
   WASTE TO BE MANAGED.  THE NO-ACTION ALTERNATIVE HAS THE LOWEST COSTS,
   WITH A 30-YEAR PRESENT WORTH OF $483,000.  ALTERNATIVE 2, EMPLACEMENT OF
   A MULTI-LAYER COVER, HAS A 30-YEAR PRESENT WORTH OF $1,467,500.
   ALTERNATIVE 3, TREATMENT AND EMPLACEMENT OF A MULTI-LAYER COVER, HAS A
   30-YEAR PRESENT WORTH OF $3,033,000.  ALTERNATIVE 4, OFF-SITE DISPOSAL
   IS THE HIGHEST COST ALTERNATIVE.  IT HAS A 4-YEAR PRESENT WORTH OF
   $14,073,000.

   9.2.6 STATE ACCEPTANCE

   THE STATE OF TENNESSEE, AS REPRESENTED BY THE TENNESSEE DEPARTMENT OF
   ENVIRONMENT AND CONSERVATION, CONCURS WITH THE SELECTED ALTERNATIVE,
   EMPLACEMENT OF A MULTI-LAYER COVER ON THE UNC DISPOSAL SITE.

   9.2.7 COMMUNITY ACCEPTANCE

   BASED ON COMMENTS MADE BY CITIZENS AT THE PUBLIC MEETING HELD ON APRIL
   16, 1991, DOE PERCEIVES THAT THE COMMUNITY BELIEVES THE SELECTED ACTION
   WILL EFFECTIVELY PROTECT HUMAN HEALTH AND THE ENVIRONMENT.

   #SR
   10.0 THE SELECTED REMEDY

1
 Order number 940620-103843-ROD     -001-001
   page 4137   set 4 with 100 of 100 items

   BASED UPON CONSIDERATION OF THE REQUIREMENTS OF CERCLA, THE DETAILED
   ANALYSIS OF THE ALTERNATIVES, AND PUBLIC COMMENTS, DOE HAS DETERMINED
   THAT THE CAPPING WITH A MULTI-LAYER COVER ALTERNATIVE IS AN APPROPRIATE
   REMEDIAL ACTION FOR THE UNC DISPOSAL SITE.

   THE GOAL OF THE SELECTED REMEDY IS NOT TO CLEAN UP GROUNDWATER, BECAUSE
   GROUNDWATER IS NOT CONTAMINATED, BUT TO PREVENT FUTURE GROUNDWATER
   CONTAMINATION BEYOND A LEVEL DEEMED SAFE FOR DRINKING WATER.
   ACCORDINGLY, THE REMEDY WILL MEET THE SDWA MCL FOR NITRATE OF 10 MG/L AT
   THE DOWN GRADIENT PERIMETER MONITORING WELLS.  THE CARCINOGEN RISK LEVEL
   ASSOCIATED WITH INGESTION OF GROUNDWATER CONTAINING STRONTIUM-90 COULD
   REACH A LEVEL OF 8.3 X (10-5) IF NO ACTION WAS TAKEN.  THE SELECTED
   REMEDY SHOULD ACHIEVE A CARCINOGEN RISK LEVEL OF 3.3 X (10-6), ASSUMING



   GROUNDWATER AT THE UNC DISPOSAL SITE IS USED FOR DRINKING WATER IN THE
   FUTURE.  THE REMEDIATION GOALS AS DESCRIBED HEREIN WILL BE MET AT THE
   DOWN GRADIENT BOUNDARY OF THE UNC DISPOSAL SITE.

   #STR
   11.0 STATUTORY REQUIREMENTS

   DOE, EPA, AND TDEC BELIEVE THAT THE MULTI-LAYER COVER WILL SATISFY THE
   STATUTORY REQUIREMENTS OF PROVIDING PROTECTION OF HUMAN HEALTH AND THE
   ENVIRONMENT, ATTAIN APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS
   DIRECTLY ASSOCIATED WITH THIS ACTION, AND WILL BE COST-EFFECTIVE.
   SECTIONS 11.1 THROUGH 11.6 BELOW SUMMARIZE THE STATUTORY REQUIREMENTS
   FOR THIS SITE.

   11.1     PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

   THE SELECTED REMEDY, CAPPING WITH A MULTI-LAYER COVER, PROVIDES
   LONG-TERM PROTECTION OF HUMAN HEALTH AND ENVIRONMENT BECAUSE IT REDUCES
   THE POTENTIAL (FUTURE) RISK OF EXPOSURE TO CONTAMINATED GROUNDWATER BY
   MINIMIZING THE LEACHING OF CONTAMINANTS TO GROUNDWATER.  WHILE THE
   REMEDY DOES NOT ELIMINATE ENTIRELY THE POSSIBILITY OF FUTURE GROUNDWATER
   DEGRADATION, THE CONCENTRATION IS NOT EXPECTED TO EXCEED 8 MG/L FOR
   NITRATE AND 2 PCI/L FOR STRONTIUM-90.  BASED ON POTENTIAL INGESTION OF
   STRONTIUM-90 CONTAMINATED GROUNDWATER, THE CONSERVATIVE ESTIMATIONS OF
   CARCINOGENIC RISK IS WITHIN EPA'S RANGE OF CONCERN (10-4 TO 10-6).  THE
   REMEDY ALSO ELIMINATES DIRECT EXPOSURE TO THE WASTE AND WILL NOT CAUSE
   UNACCEPTABLE SHORT TERM RISKS OR CROSS MEDIAL IMPACTS.

   11.2     ATTAINMENT OF THE APPLICABLE OR RELEVANT AND APPROPRIATE
            REQUIREMENTS (ARARS)

   THE ONLY ARAR IDENTIFIED FOR THIS ACTION IS THE SDWA MCLS FOR NITRATE
   AND STRONTIUM-9O.  THE SELECTED REMEDY WILL COMPLY WITH THIS APPROPRIATE
   AND RELEVANT REQUIREMENT.

   11.3 COST EFFECTIVENESS
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   THE 30-YEAR PRESENT WORTH COST OF CAPPING AND ASSOCIATED MAINTENANCE AND
   MONITORING IS $1,467,500.  TREATMENT AND CAPPING RESIDUALS WOULD COST
   TWICE AS MUCH AND PROVIDE A COMPARABLE LEVEL OF PROTECTION.  OFF-SITE
   DISPOSAL WOULD COST TEN TIMES THE COST OF THE SELECTED REMEDY.

   THE SELECTED REMEDY UTILIZES A DESIGN SIMILAR TO CAPS PREVIOUSLY
   INSTALLED AT THE Y-12 PLANT.  THIS TECHNOLOGY HAS PROVEN EFFECTIVE FOR
   REDUCING THE MIGRATION OF VARIOUS CONTAMINANTS AT THE Y-12 PLANT: WITH
   PROPER MAINTENANCE, THE SELECTED REMEDY IS COST-EFFECTIVE.

   11.4     UTILIZATION OF PERMANENT SOLUTIONS AND ALTERNATIVE
            TREATMENT TECHNOLOGY OR RESOURCE RECOVERY TECHNOLOGIES TO



            THE MAXIMUM EXTENT PRACTICABLE

   THE SELECTED REMEDY DOES NOT UTILIZE TREATMENT OR RESOURCE RECOVERY
   TECHNOLOGIES.  IT IS A CONTAINMENT TECHNOLOGY THAT, WHEN APPLIED, WILL
   MINIMIZE THE POTENTIAL FOR CONTAMINANT LEACHING TO GROUNDWATER.  THE
   CAPPING REMEDY WAS CHOSEN OVER THE ALTERNATIVE THAT FEATURED TREATMENT
   BECAUSE IT WILL ACHIEVE A COMPARABLE LEVEL OF PROTECTION AT A
   CONSIDERABLE COST SAVINGS.  ALTHOUGH CONSIDERED TO OFFER LESS PERMANENCE
   THAN THE OFF-SITE DISPOSAL ALTERNATIVE, THE CAPPING REMEDY DOES NOT
   TRANSFER THE PROBLEM TO ANOTHER LOCALE AND IS SUBSTANTIALLY LOWER IN
   COST.

   11.5     PREFERENCE FOR TREATMENT AS A PRINCIPAL ELEMENT

   THIS REMEDY DOES NOT SATISFY THE STATUTORY PREFERENCE FOR TREATMENT AS A
   PRINCIPAL ELEMENT.  INSTEAD, THIS REMEDY UTILIZES CONTAINMENT AS THE
   PERMANENT SOLUTION.  TREATMENT OF THE PRINCIPAL THREATS OF THE SITE WAS
   NOT FOUND TO BE PRACTICABLE BASED ON CONSIDERATION OF COST VERSUS LEVEL
   OF PROTECTION PROVIDED AS COMPARED TO THE SELECTED REMEDY.

   11.6     DOCUMENTATION OF SIGNIFICANT CHANGES

   THE PROPOSED PLAN FOR THE UNC DISPOSAL SITE WAS RELEASED FOR PUBLIC
   COMMENT ON MARCH 18, 1991.  THE PROPOSED PLAN IDENTIFIED THE MULTI-LAYER
   COVERUP AS THE PREFERRED ACTION REMEDY FOR THE CONSTITUENTS OF CONCERN.
   DOE REVIEWED ALL WRITTEN AND VERBAL COMMENTS SUBMITTED DURING THE PUBLIC
   COMMENT PERIOD.  UPON REVIEW OF THESE COMMENTS, IT WAS DETERMINED THAT
   NO SIGNIFICANT CHANGES TO THE REMEDY, AS IT WAS ORIGINALLY IDENTIFIED IN
   THE PROPOSED PLAN, WERE NECESSARY.

   TA

                                    TABLE 3

                        GLOSSARY OF EVALUATION CRITERIA
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   OVERALL PROTECTION OF HUMAN HEALTH AND ENVIRONMENT - ADDRESSES WHETHER
   OR NOT A REMEDY PROVIDES ADEQUATE PROTECTION AND DESCRIBES HOW RISKS
   POSED THROUGH EACH PATHWAY ARE ELIMINATED, REDUCED, OR CONTROLLED
   THROUGH TREATMENT ENGINEERING CONTROLS OR INSTITUTIONAL CONTROLS.

   COMPLIANCE WITH ARARS - ADDRESSES WHETHER OR NOT A REMEDY WILL MEET ALL
   THE APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS OF OTHER FEDERAL
   AND STATE ENVIRONMENT STATUTES AND/OR PROVIDES GROUNDS FOR INVOKING A
   WAIVER.

   LONG-TERM EFFECTIVENESS AND PERMANENCE - REFERS TO THE MAGNITUDE OF
   RESIDUAL RISK AND THE ABILITY OF A REMEDY TO MAINTAIN RELIABLE
   PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT OVER TIME ONCE CLEANUP



   GOALS HAVE BEEN MET.

   REDUCTION OF TOXICITY, MOBILITY, OR VOLUME THROUGH TREATMENT - IS THE
   ANTICIPATED PERFORMANCE OF THE TREATMENT TECHNOLOGIES THAT MAY BE
   EMPLOYED IN A REMEDY.

   SHORT-TERM EFFECTIVENESS - REFERS TO THE SPEED WITH WHICH THE REMEDY
   ACHIEVES PROTECTION, AS WELL AS THE REMEDY'S POTENTIAL TO CREATE ADVERSE
   IMPACTS ON HUMAN HEALTH AND THE ENVIRONMENT THAT MAY RESULT DURING THE
   CONSTRUCTION AND IMPLEMENTATION PERIOD.

   IMPLEMENTABILITY - IS THE TECHNICAL AND ADMINISTRATIVE FEASIBILITY OF A
   REMEDY, INCLUDING THE AVAILABILITY OF MATERIALS AND SERVICES NEEDED TO
   IMPLEMENT THE CHOSEN SOLUTION.

   COST - INCLUDES CAPITAL AND OPERATION AND MAINTENANCE COSTS.

   STATE ACCEPTANCE - INDICATES WHETHER THE STATE CONCURS WITH, OPPOSES, OR
   HAS NO COMMENT ON THE PROPOSED PLAN.

   COMMUNITY ACCEPTANCE - THE RESPONSIVENESS SUMMARY IN THE APPENDIX OF THE
   RECORD OF DECISION REVIEWS THE PUBLIC COMMENTS RECEIVED FROM THE
   PROPOSED PLAN PUBLIC MEETING.�



OAK RIDGE RESERVATION (USDOE)

Site Information:

Site Name: OAK RIDGE RESERVATION (USDOE)
Address: OAK RIDGE, TN

 
EPA ID: TN1890090003
EPA Region: 04

 

Record of Decision (ROD):

ROD Date: 09/19/1991
Operable Unit: 04
ROD ID: EPA/ROD/R04-91/096
 
Media: SLUDGE

 
Contaminant: METALS, RADIOACTIVE MATERIALS

 
Abstract: THE OAK RIDGE RESERVATION (ORR)(USDOE)(OPERABLE

UNIT 4) SITE IS A FORMER URANIUM ISOTOPE
PROCESSING SUBSITE IN OAK RIDGE, ROAN COUNTY,
TENNESSEE. THE 1,700-ACRE K-25 SITE, WHICH
COMPRISES OPERABLE UNIT 4 (OU4), IS ONE OF SEVERAL
HUNDRED WASTE DISPOSAL SITES OR AREAS OF
CONTAMINATION AT THE ORR SITE REQUIRING
SUPERFUND REMEDIAL ACTION. LAND USE IN THE AREA
IS PREDOMINANTLY RESIDENTIAL. THREE DRUM
STORAGE AREAS ARE LOCATED IN THE NORTHEASTERN
PORTION OF THE SITE AND CONSIST OF TWO ADJACENT
ASPHALT PADS COVERING SIX ACRES ON THE NORTH
SIDE OF MITCHELL BRANCH, A SMALL STREAM. A CURB
SURROUNDING THE PADS DIRECTS WATER TO A CATCH
BASIN FOR EACH YARD, ALL OF WHICH DISCHARGE TO
MITCHELL BRANCH. BUILT IN THE 1940'S, THE K-25 SITE
WAS USED TO SEPARATE URANIUM ISOTOPES BY
GASEOUS DIFFUSION WITH PLACEMENT OF RESULTING
WASTES AND SLUDGE IN COLLECTION PONDS. THE
STORAGE YARDS WERE CONSTRUCTED TO TEMPORARILY
STORE SLUDGE THAT WAS REMOVED, STABILIZED, AND
DRUMMED DURING CLOSURE OF THE COLLECTION
PONDS FROM 1987 TO 1989. THE STORAGE YARDS
CONTAIN 36,000 NINETY-GALLON DRUMS OF STABILIZED



SLUDGE, 29,000 NINETY-GALLON DRUMS OF RAW
SLUDGE, AND 16,000 GALLONS OF RAW SLUDGE IN
TANKS, CONTAMINATED WITH MIXED RADIOACTIVE AND
HAZARDOUS WASTES. THE DRUMS HAVE STARTED TO
DETERIORATE AND DEVELOP PIN HOLE LEAKS
RESULTING IN THE RELEASE OF SMALL QUANTITIES OF
LIQUIDS TO THE PADS. IN ADDITION, DEPRESSIONS HAVE
BEEN OBSERVED IN THE ASPHALT PADS CAUSING
STACKED DRUMS TO LEAN. THIS RECORD OF DECISION
(ROD) ADDRESSES THE SLUDGE STORED AT THE
STORAGE YARDS AS AN INTERIM ACTION TO PREVENT
OR MITIGATE RELEASES TO THE ENVIRONMENT. FUTURE
RODS WILL ADDRESS SLUDGE REMEDIATION AND
DISPOSAL. THE PRIMARY CONTAMINANTS OF CONCERN
AFFECTING THE SLUDGE ARE METALS AND
RADIOACTIVE MATERIALS.

THE SELECTED REMEDIAL ACTION FOR THIS INTERIM
REMEDY INCLUDES ELIMINATING FREE LIQUIDS IN
SLUDGE THROUGH FILTER PRESS, THERMAL DRYING, OR
SIMILAR METHODS; REPACKING DRY SLUDGE,
FOLLOWED BY ONSITE STORAGE OF CONTAINERS IN
EXISTING OR NEW INDOOR FACILITIES AWAITING
REMEDIATION AND DISPOSAL; AND PROCESSING LIQUIDS
REMOVED FROM THE SLUDGE THROUGH EXISTING
TREATMENT FACILITIES. THE ESTIMATED CAPITAL COST
FOR THIS REMEDIAL ACTION IS $69,000,000, WITH AN
ANNUAL O&M COST OF $400,000. THIS INTERIM REMEDY
IS EXPECTED TO TAKE 20 MONTHS.

PERFORMANCE STANDARDS OR GOALS; NOT
APPLICABLE.

 
Remedy: THE PRINCIPAL GOAL OF THIS INTERIM ACTION IS TO

PREVENT OR MITIGATE THE IMMINENT THREAT OF
RELEASE OF CONTAMINANTS TO THE SURROUNDING
ENVIRONMENT AND TO MINIMIZE THE THREAT TO
HUMAN HEALTH. AN ADDITIONAL GOAL OF THIS
INTERIM ACTION IS TO ASSURE THAT THE SLUDGES ARE
MANAGED IN COMPLIANCE WITH THE REQUIREMENTS OF
THE RESOURCE CONSERVATION AND RECOVERY ACT
(RCRA). DEWATERING OF THE RAW SLUDGES AND
DECANTING OF THE LIQUIDS FROM THE STABILIZED
SLUDGES WILL MITIGATE THE RELEASES OF
CONTAMINANTS FROM THE DRUMS. REMOVAL OF THE
DRUMS FROM THE DSYS WILL ELIMINATE THE



POTENTIAL FOR SLUDGES TO AFFECT THE
ENVIRONMENT. THIS IS NOT THE FINAL ACTION PLANNED
FOR THE SITE AS IT IS PART OF WASTE AREA GROUP
(WAG) 1 AT THE K-25 SITE. SUBSEQUENT ACTIONS ARE
PLANNED TO ADDRESS FULLY THE PRINCIPAL THREATS
POSED BY THE CONDITIONS AT WAG 1 AND THESE WILL
BE DEFINED WHEN THE REMEDIAL INVESTIGATION OF
THIS AREA IS COMPLETED.

THE MAJOR COMPONENT OF THE INTERIM ACTION
REMEDY CONSISTS OF THE FOLLOWING;
* DEWATERING OF THE RAW SLUDGES AND
REPACKAGING THEM INTO COMPATIBLE CONTAINERS;
* DECANTING THE FREE LIQUIDS FROM THE STABILIZED
SLUDGE DRUMS;
* INSPECT THE STABILIZED SLUDGE DRUMS AND REPAIR
OR OVERPACK THEM AS REQUIRED;
* TREAT ALL LIQUIDS THROUGH EXISTING TREATMENT
FACILITIES;
* MOVE ALL THE CONTAINERS INTO NEW AND EXISTING
INDOOR STORAGE FACILITIES;

THE COST FOR THIS INTERIM ACTION REMEDY IS $69
MILLION.

 
Text: Full-text ROD document follows on next page.



Text:

            *    DEWATERING OF THE RAW SLUDGES AND REPACKAGING THEM INTO
                 COMPATIBLE CONTAINERS;

            *    DECANTING THE FREE LIQUIDS FROM THE STABILIZED SLUDGE
                 DRUMS;

            *    INSPECT THE STABILIZED SLUDGE DRUMS AND REPAIR OR OVERPACK
                 THEM AS REQUIRED;

            *    TREAT ALL LIQUIDS THROUGH EXISTING TREATMENT FACILITIES;

            *    MOVE ALL THE CONTAINERS INTO NEW AND EXISTING INDOOR
                 STORAGE FACILITIES;

   THE COST FOR THIS INTERIM ACTION REMEDY IS $69 MILLION.

   STATUTORY DETERMINATIONS

   THIS INTERIM ACTION IS PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT,
   COMPLIES WITH FEDERAL AND STATE APPLICABLE OR RELEVANT AND APPROPRIATE
   REQUIREMENTS FOR THIS LIMITED-SCOPE ACTION, AND IS COST EFFECTIVE.  THIS
   ACTION IS INTERIM AND IS NOT INTENDED TO UTILIZE PERMANENCE SOLUTIONS
   AND ALTERNATIVE TREATMENT (OR RESOURCE RECOVERY) TECHNOLOGIES TO THE
   MAXIMUM EXTENT PRACTICABLE, GIVEN THE LIMITED SCOPE OF THE ACTION.
   BECAUSE THIS ACTION DOES NOT CONSTITUTE THE FINAL REMEDY FOR THE SITE,
   THE STATUTORY PREFERENCE FOR REMEDIES THAT EMPLOY TREATMENT THAT REDUCES
   TOXICITY, MOBILITY, OR VOLUME AS A PRINCIPAL ELEMENT WILL BE ADDRESSED
   AT THE TIME OF THE FINAL RESPONSE ACTION.  BECAUSE THIS IS AN INTERIM
   ACTION, SUBSEQUENT ACTIONS ARE PLANNED TO ADDRESS FULLY THE PRINCIPAL
   THREATS POSED BY THE CONDITIONS AT WAG 1 AND THESE WILL BE DEFINED WHEN
   THE REMEDIAL INVESTIGATION OF THIS AREA IS COMPLETED.

   MANAGER, FIELD OFFICE OAK RIDGE               9/30/91
   SITE NAME, LOCATION, AND DESCRIPTION             DATE

   REGIONAL ADMINISTRATOR, REGION IV             9/19/91
   US ENVIRONMENTAL PROTECTION AGENCY               DATE

   DIRECTOR, DOE OVERSIGHT DIVISION              9/23/91
   STATE OF TENNESSEE                               DATE
   DEPARTMENT OF ENVIRONMENT AND CONSERVATION
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   #SNLD
   1.  SITE NAME, LOCATION, AND DESCRIPTION



   THE OAK RIDGE K-25 SITE IS PART OF THE OAK RIDGE RESERVATION (ORR)
   SUPERFUND SITE.  THE SITE IS LOCATED APPROXIMATELY FIVE MILES FROM THE
   RESIDENTIAL AREAS OF THE CITY OF OAK RIDGE, NEAR THE CONFLUENCE OF
   POPLAR CREEK AND THE CLINCH RIVER.  IT OCCUPIES APPROXIMATELY 1700 ACRES
   OF LAND WITH APPROXIMATELY 700 ACRES ENCLOSED WITHIN THE SECURITY FENCE.

   THE K-1417-A AND K-1417-B DSYS AND K-1419 STF (HEREIN TO BE REFERRED TO
   COLLECTIVELY AS THE DSYS) ARE LOCATED IN THE NORTHEASTERN PORTION OF THE
   K-25 SITE IN OAK RIDGE, TENNESSEE (FIGURES 1 - 3).  THE STORAGE YARDS
   CONSIST OF TWO ADJACENT ASPHALT PADS COVERING APPROXIMATELY SIX ACRES ON
   THE NORTH SIDE OF MITCHELL BRANCH, A SMALL STREAM WHICH DRAINS INTO
   POPLAR CREEK.  EACH STORAGE YARD IS SLOPED GENTLY TOWARD THE SOUTH AND
   THE SOUTHERN BOUNDARY OF THE YARD, ALONG MOST OF ITS LENGTH, HAS A SIX
   INCH CURB.  THIS CURB DIRECTS PRECIPITATION RUN-OFF TO A CATCH BASIN FOR
   EACH YARD.  RUN-OFF ENTERING THE BASINS IS THEN DISCHARGED TO MITCHELL
   BRANCH.

   #SHEA
   2.  SITE HISTORY AND ENFORCEMENT ACTIVITIES

   THE K-25 SITE WAS CONSTRUCTED IN THE 1940'S FOR THE SEPARATION OF
   URANIUM ISOTOPES BY THE GASEOUS DIFFUSION PROCESS.  THE K-1407-B POND
   WAS CONSTRUCTED IN 1943 TO COLLECT METAL HYDROXIDE SLUDGES AND OTHER
   SOLIDS FROM VARIOUS OPERATIONS AT THE K-25 SITE.  THE K-14O7-C POND WAS
   CONSTRUCTED TO COLLECT POTASSIUM HYDROXIDE SCRUBBER SLUDGES AND TO HOLD
   THE SLUDGES REMOVED FROM THE K-1407-B POND.

   THE YARDS WERE CONSTRUCTED TO TEMPORARILY STORE THE SLUDGES REMOVED
   DURING CLOSURE OF THE K-14O7-B AND K-14O7-C PONDS FOLLOWING THEIR
   TREATMENT IN THE K-1419 STF.  THE DSYS WERE CONSTRUCTED AS PART OF A
   RCRA CHANGE TO INTERIM STATUS FOR THE K-25 SITE, WITH THE PART A
   APPLICATION SUBMITTED IN 6/29/84 AND CONCURRENCE BY THE TDEC ON 2/4/86.
   THE TDEC AND EPA ISSUED THE HSWA PERMIT FOR THE OAK RIDGE RESERVATION IN
   OCTOBER 1985, WHICH REQUIRED REMEDIAL ACTIONS TO BE TAKEN TO CORRECT ANY
   RELEASES AT SOLID WASTE MANAGEMENT UNITS (SWMUS) ON THE RESERVATION.
   THIS INCLUDED THE K-1417 DSYS.  SUBSEQUENTLY, IN DECEMBER 1989 THE
   ENTIRE OAK RIDGE RESERVATION, WHICH INCLUDES THE K-25 SITE AND K-1417
   DSYS, WAS PLACED ON THE CERCLA NATIONAL PRIORITIES LIST (NPL).

   THE SLUDGES WERE REMOVED AND TREATED PURSUANT TO THE RCRA CLOSURE PLANS
   WHICH WERE APPROVED IN APRIL 1988.  FROM FEBRUARY 1987 THROUGH SEPTEMBER
   1988 SLUDGES WERE REMOVED FROM THE K-14O7 8&C PONDS, STABILIZED AT THE
   STF, PLACED INTO DRUMS, AND STORED ON THE X-1417 DSYS.  TREATMENT
   CONSISTED OF MIXING THE SLUDGES WITH CEMENT AND FLYASH TO FORM A
   NON-LEACHABLE MONOLITH. FROM SEPTEMBER 1988 THROUGH JUNE 1989 THE
1
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   SLUDGES WERE REMOVED FROM THE PONDS AND PLACED DIRECTLY INTO DRUMS AND
   MOVED TO THE STORAGE YARDS.  THESE SLUDGES WERE TO BE TREATED DURING THE
   FOLLOWING FISCAL YEAR.



   THE SLUDGES REMOVED FROM THE PONDS ARE CLASSIFIED AS MIXED WASTES. MIXED
   WASTES CONTAIN A HAZARDOUS COMPONENT REGULATED UNDER SUBTITLE C OF RCRA
   AND A RADIOACTIVE WASTE COMPONENT REGULATED UNDER THE ATOMIC ENERGY ACT.
   THUS, THE DSYS ARE RCRA-REGULATED CONTAINER STORAGE AREAS.

   AT THE TIME THE PONDS WERE UNDERGOING CLOSURE, DOE HAD EXPECTED TO
   OBTAIN EPA APPROVAL TO RECLASSIFY THE TREATED SLUDGE AS
   NON-HAZARDOUS, AND THEN DISPOSE OF IT AS LOW-LEVEL RADIOACTIVE WASTE.
   THEREFORE, THE K-1417 DSYS WERE DESIGNED TO BE A TEMPORARY STORAGE
   FACILITY (1-2 YEARS FOR STABILIZED DRUMS AND 6 MONTHS FOR UNSTABILIZED
   DRUMS).  SUBSEQUENTLY, IT BECAME APPARENT THAT THERE WERE SOME QUALITY
   CONTROL PROBLEMS WITH THE TREATMENT PROCESS. AS SUCH, THE DOE DID NOT
   COMPLETE THE TREATMENT OF DRUMMED UNTREATED SLUDGE.  THE TREATED SLUDGE
   ALSO HAS NOT YET BEEN RECLASSIFIED AS NON-HAZARDOUS.  AS A RESULT, THE
   SLUDGE REMAINS CLASSIFIED AS A MIXED (RADIOACTIVE/HAZARDOUS) WASTE, AND
   DOE HAS CONTINUED TO STORE THIS MATERIAL DUE TO A NATIONWIDE SHORTAGE OF
   MIXED WASTE DISPOSAL CAPACITY.

   THE DRUMS ARE STACKED TWO OR THREE HIGH, IN ROWS OF UP TO FOUR DRUMS
   ABREAST.  THIS ARRANGEMENT DOES NOT ALLOW FOR INSPECTION OF THE DRUMS AS
   REQUIRED BY RCRA.  DUE TO THE PRESENCE OF HIGH PH LIQUIDS AND HALOGENS
   IN SOME OF THE DRUMS, THE STEEL DRUMS BEGAN TO DETERIORATE AND HAVE
   DEVELOPED PINHOLE LEAKS WHICH HAVE RELEASED SMALL QUANTITIES OF LIQUIDS
   TO THE PAD. ADDITIONALLY THE DRUMS ARE DETERIORATING FROM EXPOSURE TO
   THE ELEMENTS AND THE WEIGHT OF THE DRUMS ARE CAUSING THEM TO SINK INTO
   THE ASPHALT PAD. CONSEQUENTLY, THE STACKED DRUMS ARE STARTING TO LEAN
   AND HAVE BECOME UNSTABLE.  CONDITIONS HAVE WORSENED TO THE POINT THAT IT
   WAS NO LONGER SAFE FOR EMPLOYEES TO ENTER THE DSYS TO INSPECT THE
   CONDITION OF THE DRUMS AS REQUIRED BY RCRA. THIS, ALONG WITH THE
   DETERIORATED CONDITION OF THE DRUMS, COULD LEAD TO THE DRUMS TOPPLING
   OVER AND INJURING SITE WORKERS AND ALSO RELEASING SIGNIFICANT AMOUNTS OF
   HAZARDOUS WASTE.

   THE ABOVE PROBLEMS WERE BROUGHT TO THE ATTENTION OF THE REGULATORS (EPA
   AND TDEC).  IN AUGUST 1990, THE EPA AND TDEC SENT A LETTER TO DOE
   REQUESTING AN ACTION PLAN TO CORRECT THE RCRA VIOLATIONS AT THE K-1417
   DSYS AND TO ABATE, PREVENT, OR ELIMINATE THE THREAT TO HUMAN HEALTH OR
   THE ENVIRONMENT DUE TO THE LEAKING DRUMS AT THE STORAGE YARDS.  THE
   REQUESTED ACTION PLAN WAS SUBMITTED TO THE EPA AND TDEC ON JANUARY 31,
   1991 AND WAS ACCEPTED BY THE REGULATORS ON MARCH 18, 1991.  IT WAS ALSO
   RECOGNIZED THAT THE K-1417 DSYS WERE A SUITABLE SITE FOR AN INTERIM
   ACTION RECORD OF DECISION (ROD) UNDER CERCLA.

   #HCP
   3.  HIGHLIGHTS OF COMMUNITY PARTICIPATION
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   THE INTERIM ACTION PROPOSED PLAN FOR THE K-1417-A AND K-1417-B DRUM
   STORAGE YARDS AT THE OAK RIDGE K-25 SITE WAS RELEASED TO THE PUBLIC ON
   AUGUST 16, 1991.  THIS DOCUMENT WAS MADE AVAILABLE IN THE ADMINISTRATIVE



   RECORD MAINTAINED AT THE DOE INFORMATION RESOURCE CENTER LOCATED AT 105
   BROADWAY IN OAK RIDGE.  THE NOTICE OF AVAILABILITY WAS PUBLISHED THE OAK
   RIDGER ON AUGUST 16, 1991.  A PUBLIC COMMENT PERIOD WAS HELD FROM AUGUST
   16, 1991 TO SEPTEMBER 16, 1991.  IN ADDITION TO PUBLIC COMMENT AND THE
   ACCESSIBILITY OF THE INFORMATION, A PUBLIC MEETING WAS HELD ON SEPTEMBER
   9, 1991.  AT THIS SESSION, REPRESENTATIVES FROM DOE AND MARTIN MARIETTA
   ENERGY SYSTEMS, INC. ANSWERED QUESTIONS AND RECEIVED COMMENTS.  A
   RESPONSE TO THE COMMENTS RECEIVED DURING THE COMMENT PERIOD IS INCLUDED
   IN THE RESPONSIVE SUMMARY, APPENDIX A OF THIS INTERIM ROD.

   THIS DECISION DOCUMENT PRESENTS THE SELECTED INTERIM ACTION FOR THE
   K-1417-A AND K-1417-B DRUM STORAGE YARDS (DSY) AND THE K-1419 SLUDGE
   TREATMENT FACILITY (STF) AT THE OAK RIDGE K-25 SITE, IN OAK RIDGE,
   TENNESSEE.  THIS ACTION WAS CHOSEN IS ACCORDANCE WITH CERCLA, AS AMENDED
   BY SARA AND, TO THE EXTENT PRACTICABLE, THE NCP.  THIS DECISION IS BASED
   ON THE ADMINISTRATIVE RECORD AND INDICATIONS OF A CURRENT OR POTENTIAL
   THREAT TO HUMAN HEALTH OR THE ENVIRONMENT.

   #SRRA
   4.  SCOPE AND ROLE OF RESPONSE ACTION WITHIN SITE STRATEGY

   THE GOAL OF THIS INTERIM ACTION IS TO PREVENT OR MITIGATE THE IMMINENT
   THREAT OF RELEASE OF CONTAMINANTS TO THE SURROUNDING ENVIRONMENT AND TO
   MINIMIZE THE THREAT TO HUMAN HEALTH.  AN ADDITIONAL GOAL OF THIS INTERIM
   ACTION IS TO ASSURE THAT THE SLUDGES ARE MANAGED IN COMPLIANCE WITH THE
   REQUIREMENTS OF RCRA.  THIS ACTION IS INTENDED TO ONLY ADDRESS THE RAW
   AND STABILIZED SLUDGES AT THE DSYS.  IT WILL ALSO ENHANCE THE ABILITY TO
   INVESTIGATE AND REMEDIATE THE ENTIRE AREA AT THE DSYS.

   THE POTENTIAL EXISTS FOR THE DSYS TO IMPACT THE AQUATIC LIFE IN MITCHELL
   BRANCH SHOULD THE DRUMS BE ALLOWED TO DETERIORATE TO THE POINT THAT
   THEIR IS A MAJOR RELEASE OF MATERIAL.  THE PRINCIPAL THREAT TO HUMAN
   HEALTH IS FOR AN INJURY TO THE SITE WORKERS PERFORMING ROUTINE
   INSPECTION AND MAINTENANCE DUTIES IN THE YARD RESULTING FROM THE DRUMS
   TOPPLING OVER.  REMOVAL OF THE LIQUIDS FROM THE SLUDGES, REPAIR OF THE
   STABILIZED SLUDGE DRUMS, AND REMOVAL OF ALL THE DRUMS FROM THE DSYS WILL
   ADDRESS ALL THE CONCERNS AT THE SITE.

   THE K-1417 DSYS ARE ONE OF FIFTEEN SOLID WASTE MANAGEMENT UNITS THAT
   COMPRISE WASTE AREA GROUPING (WAG) 1 AT THE K-25 SITE.  THE PROPOSED
   INTERIM ACTION FOR THE K-1417 DSYS IS NOT THE FINAL ACTION PLANNED FOR
   WAG 1, HOWEVER IT IS CONSISTENT WITH ANY POTENTIAL FINAL ACTION FOR WAG
   1.  SUBSEQUENT ACTIONS ARE PLANNED TO ADDRESS FULLY THE PRINCIPAL
   THREATS POSED BY THE CONDITIONS AT WAG 1 AND OTHER IDENTIFIED WAGS A
   K-25.  THESE ACTIONS WILL BE DEFINED AS THE REMEDIAL INVESTIGATION AND
1
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   FEASIBILITY STUDIES ARE COMPLETED FOR THE K-25 WAGS.

   #SC



   5.  SITE CHARACTERISTICS

   THE K-1417-A AND K-1417-B DSYS AND K-1419 STF (HEREIN TO BE REFERRED TO
   COLLECTIVELY AS THE DSYS) ARE LOCATED IN THE NORTHEASTERN PORTION OF THE
   K-25 SITE IN OAK RIDGE, TENNESSEE (FIGURES 1 - 3).  THE STORAGE YARDS
   CONSIST OF TWO ADJACENT ASPHALT PADS COVERING APPROXIMATELY SIX ACRES ON
   THE NORTH SIDE OF MITCHELL BRANCH, A SMALL STREAM WHICH DRAINS INTO
   POPLAR CREEK.  EACH STORAGE YARD IS SLOPED GENTLY TOWARD THE SOUTH AND
   THE SOUTHERN BOUNDARY OF THE YARD, ALONG MOST OF ITS LENGTH, HAS A SIX
   INCH CURB.  ALL RUNOFF FROM THE DSYS EVENTUALLY FLOWS INTO MITCHELL
   BRANCH.

   THE DSYS HAVE ABOUT 65,000 DRUMS ON THEM; 36,000 OF WHICH CONTAIN
   STABILIZED SLUDGES AND 29,000 OF WHICH CONTAIN RAW SLUDGES.  EACH DRUM
   CONTAINS ABOUT 90 GALLONS OF SLUDGE.  IN ADDITION THERE IS ABOUT 16,000
   GALLONS OF RAW SLUDGE STORED IN TANKS AT THE STF.  THE SLUDGES CONTAIN
   MATERIALS GENERATED FROM THE TREATMENT OF PLATING BATHS, THEREFORE THE
   SLUDGES ARE LISTED AS F-006 WASTES UNDER RCRA.  THE SLUDGES ALSO CONTAIN
   RADIONUCLIDES, PRIMARILY URANIUM AND TECHNETIUM, MAKING THEM A MIXED
   WASTE (A WASTE THAT CONTAINS BOTH A HAZARDOUS AND RADIOACTIVE WASTE
   COMPONENT).

   #SSR
   6.  SUMMARY OF SITE RISKS

   CERCLA DIRECTS THAT HUMAN HEALTH AND THE ENVIRONMENT MUST BE PROTECTED
   FROM CURRENT AND POTENTIAL EXPOSURE TO HAZARDOUS SUBSTANCES AT SUPERFUND
   SITES.  IN ORDER TO ASSESS THE CURRENT AND POTENTIAL RISKS FOR THE K-25
   SITE, A FULL RISK ASSESSMENT IS BEING CONDUCTED AS PART OF THE RI/FS
   PROCESS.

   THE PRINCIPAL THREATS POSED BY CONDITIONS AT THE DSYS ARE INJURY OF
   WORKERS PERFORMING ROUTINE INSPECTION AND MAINTENANCE DUTIES, AND
   CONTAMINATION OF SURFACE WATER, AND POSSIBLY GROUNDWATER, BY THE CHRONIC
   AND/OR CATASTROPHIC RELEASE OF DRUM CONTENTS.  THERE ARE TWO PRIMARY
   RELEASE SCENARIOS FOR THE DRUMMED SLUDGES.  THE FIRST IS LEAKAGE OF FREE
   LIQUIDS THROUGH HOLES IN THE DRUMS CAUSED BY CORROSION.  THE SECOND IS
   THROUGH CATASTROPHIC FAILURE OF THE DRUMS EITHER THROUGH DETERIORATION
   OR FROM THE STACKED DRUMS FALLING.  IN EITHER CASE, THE PRIMARY EXPOSURE
   PATHWAY IS RAINWATER RUN-OFF CARRYING THE CONTAMINANTS INTO TO MITCHELL
   BRANCH WITH THE POTENTIAL TO ADVERSELY IMPACT AQUATIC ORGANISMS.  THE
   SECOND POSSIBLE, THOUGH MINOR, PATHWAY IS FOR THE CONTAMINANTS TO
   INFILTRATE THROUGH THE ASPHALT PAD INTO THE SOILS BENEATH THE PADS AND
   EVENTUALLY INTO THE GROUNDWATER.  THE PRINCIPLE THREATS TO SITE WORKERS
   IS THROUGH DIRECT EXPOSURE TO THE MATERIAL THROUGH SPILLS AND INJURY DUE
1
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   TO FALLING DRUMS.

   ANALYSIS OF STORM WATER RUN-OFF FROM THE STORAGE YARDS AS WELL AS SOIL
   AND SEDIMENT SAMPLES TAKEN FROM MITCHELL BRANCH HAS NOT INDICATED ANY



   MIGRATION OF CONTAMINANTS FROM THE K-1417 DSYS.  THE ONLY CONTAMINATED
   MEDIA AT THE K-1417 DSYS ARE THE DRUMMED SLUDGES WHICH CONTAIN LOW
   LEVELS OF HEAVY METALS (SUCH AS NICKEL) AND RADIONUCLIDES, PRINCIPALLY
   URANIUM AND TECHNETIUM.

   #DRA
   7.  DESCRIPTION OF REMEDIAL ACTION ALTERNATIVES

   ALTERNATIVE 1: NO ACTION

   THE NCP REQUIRES THAT THE NO ACTION ALTERNATIVE BE CONSIDERED THROUGH
   THE DETAILED ANALYSIS.  IT PROVIDES A BASELINE FOR COMPARISON OF THE
   OTHER ALTERNATIVES.  THIS ALTERNATIVE INVOLVES LEAVING THE DRUMMED
   SLUDGES ON THE SITE AS THEY ARE PRESENTLY SITUATED.  CONTINUED
   SURVEILLANCE OF THE SITE WOULD BE REQUIRED TO INSPECT FOR LEAKING OR
   FALLEN DRUMS.  CONTAINERS IN SERIOUSLY DETERIORATED CONDITION WOULD NEED
   TO BE REPACKAGED INTO NEW CONTAINERS.  THE CONTINUED STORAGE OF RAW
   SLUDGES IN THE DSYS, IN THE CURRENT CONFIGURATION, WOULD CONSTITUTE A
   CONTINUING RCRA VIOLATION.  EVENTUALLY THE DRUMS WOULD DETERIORATE TO
   THE POINT THAT THEY ALL WOULD HAVE TO BE REPLACED.  AT A FUTURE DATE,
   ALL THE SLUDGES WOULD HAVE TO BE TREATED AND PERMANENTLY DISPOSED.  THE
   COST AND TIME TO IMPLEMENT THIS ALTERNATIVE ARE PRESENTED BELOW:

   ESTIMATED TOTAL PROJECT COST:          $100,000
   ESTIMATED ANNUAL O&M COSTS:            $500,000/YR
   ESTIMATED IMPLEMENTATION TIME:         ON GOING

   7.2  ALTERNATIVE 2: DEWATERING AND STORAGE ON-SITE

   ALTERNATIVE 2 INVOLVES ELIMINATING FREE LIQUIDS FROM ALL SLUDGES,
   REPACKAGING ALL RAW SLUDGES AND SOME OF THE PREVIOUSLY TREATED SLUDGES,
   AND THEN REMOVING ALL THE CONTAINERS FROM THE K-1417 DSYS AND PLACING
   THEM INTO RCRA COMPLIANT STORAGE IN EXISTING AND NEW BUILDINGS.

   THE RAW SLUDGES WOULD BE REMOVED FROM THE EXISTING DRUMS AND TANKS AND
   TREATED TO LOWER THE WATER CONTENT.  THE TREATMENT WOULD BE BY FILTER
   PRESS, THERMAL DRYING, OR A SIMILAR METHOD.  THE DRY SLUDGES WOULD THEN
   BE REPACKAGED INTO NEW COMPATIBLE CONTAINERS, REMOVED FROM THE
   K-1417 DSYS, AND PLACED IN EXISTING OR NEW INDOOR STORAGE FACILITIES.
   THE LIQUID REMOVED FROM THE SLUDGE WOULD BE PROCESSED THROUGH EXISTING
   TREATMENT FACILITIES.

   THE STABILIZED SLUDGE DRUMS WOULD BE OPENED AND THE FREE LIQUID IN THE
   CONTAINERS REMOVED BY DECANTING OR PUMPING.  THE DRUMS WOULD BE
   INSPECTED AND DEPENDING ON THEIR CONDITION, WOULD EITHER BE REPAIRED OR
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   OVERPACKED.  THESE DRUMS WOULD ALSO BE REMOVED FROM THE PAD AND PLACED
   IN EXISTING OR NEW INDOOR STORAGE FACILITIES.  THE LIQUID REMOVED FROM
   THE DRUMS WOULD BE PROCESSED THROUGH EXISTING TREATMENT FACILITIES.



   THIS ALTERNATIVE WILL REQUIRE NEW STORAGE BUILDINGS TO BE BUILT TO HOUSE
   THE DRUMS, WITH THE REMAINDER BEING STORED WITHIN THE K-31 AND K-33
   BUILDINGS. STORAGE OF SLUDGES IN THE EXISTING K-31 AND K-33 BUILDINGS
   WILL REQUIRE MINOR IMPROVEMENTS TO CERTAIN AREAS TO HOUSE THE DRUMS AS
   WELL AS APPLICATION OF PROCEDURES TO PREVENT PCB CONTAMINATION OF THE
   DRUMS FROM THE GASKET DRIPS WITHIN THESE BUILDINGS.  AT A FUTURE DATE
   THE RAW SLUDGES WOULD HAVE TO BE TREATED TO MEET REGULATORY LEVELS AND
   THE ENTIRE SLUDGE INVENTORY PERMANENTLY DISPOSED AT ADDITIONAL COST.

   ESTIMATED TOTAL PROJECT COST:          $ 69,000,000
   ESTIMATED ANNUAL 0&M COSTS:            $ 400,000/YR
   ESTIMATED IMPLEMENTATION TIME:         20 MONTHS

   7.3 ALTERNATIVE 3: OVERPACKING AND ONSITE STORAGE

   ALTERNATIVE 3 INVOLVES OVERPACKING THE RAW SLUDGE DRUMS INTO COMPATIBLE
   CONTAINERS, AND MOVING THEM AND THE STABILIZED DRUMS INTO RCRA COMPLIANT
   STORAGE FACILITIES.  THE STABILIZED SLUDGE DRUMS WOULD BE INSPECTED.
   DEPENDING UPON THEIR CONDITION, THEY WOULD BE OVERPACKED OR REPAIRED
   BEFORE BEING MOVED INTO STORAGE.

   THIS ALTERNATIVE WILL REQUIRE NEW STORAGE BUILDINGS TO BE BUILT TO HOUSE
   THE OVERPACKED DRUMS OF RAW SLUDGE.  THE STABILIZED SLUDGES WOULD HAVE
   THE FREE LIQUID REMOVED PRIOR TO BEING STORED WITHIN THE
   K-31 AND K-33 BUILDINGS. STORAGE OF SLUDGES IN THE K-31 AND K-33
   BUILDINGS WILL REQUIRE MINOR IMPROVEMENTS TO CERTAIN AREAS TO HOUSE THE
   DRUMS AS WELL AS APPLICATION OF PROCEDURES TO PREVENT PCB CONTAMINATION
   OF THE DRUMS FROM THE GASKET DRIPS WITHIN THESE BUILDINGS.  AT A FUTURE
   DATE THE RAW SLUDGES WOULD HAVE TO BE TREATED TO MEET REGULATORY LEVELS
   AND THE ENTIRE INVENTORY PERMANENTLY DISPOSED AT ADDITIONAL COST.

   ESTIMATED TOTAL PROJECT COST:          $65,000,000
   ESTIMATED ANNUAL O&M COSTS:            $400,000/YR
   ESTIMATED IMPLEMENTATION TIME:         17 MONTHS

   7.4  ALTERNATIVE 4: TREAT AND DISPOSE OFF-SITE

   THIS ALTERNATIVE WOULD ENTAIL THE TREATMENT OF THE RAW SLUDGES INTO A
   FORM SUITABLE FOR FINAL DISPOSAL FOLLOWED BY THEIR IMMEDIATE SHIPMENT TO
   THE FINAL DISPOSAL SITE.  THE STABILIZED SLUDGES WOULD BE DECANTED AND
   SHIPPED FOR DISPOSAL.  THE PROJECTED METHOD OF TREATMENT FOR THE RAW
   SLUDGES IS UNKNOWN AT THIS TIME.  OPTIONS INCLUDE CALCINING
   TECHNOLOGIES, ADDITIONS OF CHEMICALS TO LOWER THE SOLUBILITY OF METALS,
   CHEMICAL FIXATION PROCESSES, AND THERMAL FIXATION PROCESSES SUCH AS
   VITRIFICATION.  THE GOAL OF FINAL TREATMENT IS TO PRODUCE A TREATED
   SLUDGE SUITABLE FOR PERMANENT DISPOSAL.  TREATABILITY STUDIES TO
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   DETERMINE THE EFFECTIVENESS OF THE PROPOSED TREATMENT METHODS WILL BE
   REQUIRED.  THE ABILITY TO DISPOSE OF THE STABILIZED SLUDGES WITHOUT
   FURTHER TREATMENT IS UNKNOWN AT THIS TIME.  IF FURTHER CHARACTERIZATION
   SHOWS THE NEED FOR MORE TREATMENT, THAN ADDITIONAL COSTS WILL BE



   INCURRED.

   COMPLETION OF THIS ALTERNATIVE WILL ELIMINATE THE ANNUAL OPERATIONS AND
   MAINTENANCE COSTS FOR INSPECTIONS, REPACKAGING, BUILDING UPKEEP, ETC.
   ASSOCIATED WITH THE STORAGE OF DRUMS.

   ESTIMATED TOTAL PROJECT COST:          $115,000,000
   ESTIMATED ANNUAL O&M COSTS:                 N/A
   ESTIMATED IMPLEMENTATION TIME:         30 MONTHS

   7.5 ALTERNATIVE 5: TREAT AND STORE ON-SITE

   THIS ALTERNATIVE IS EQUIVALENT TO ALTERNATIVE 4.  HOWEVER, IT ASSUMES
   THAT THERE IS NO AVAILABLE DISPOSAL FACILITY FOR THE DRUMS.  THIS
   NECESSITATES THE CONSTRUCTION OF STORAGE BUILDINGS TO HOUSE THE TREATED
   SLUDGE FOR AN INDEFINITE PERIOD.

   ESTIMATED TOTAL PROJECT COST:          $ 80,000,000
   ESTIMATED ANNUAL O&M COSTS:            $ 400,000/YR
   ESTIMATED IMPLEMENTATION TIME:         26 MONTHS

   #SCAA
   8.  SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES

   THIS SECTION PROVIDES THE BASIS FOR DETERMINING WHICH ALTERNATIVE (1)
   MEETS THE THRESHOLD CRITERIA OF OVERALL PROTECTION OF HUMAN HEALTH AND
   THE ENVIRONMENT AND COMPLIANCE WITH APPLICABLE OR RELEVANT AND
   APPROPRIATE REQUIREMENTS (ARARS) TO CERCLA; (2) PROVIDES THE "BEST
   BALANCE" BETWEEN EFFECTIVENESS AND REDUCTION OF TOXICITY, MOBILITY, OR
   VOLUME THROUGH TREATMENT, IMPLEMENTABILITY, AND COST; AND (3) RECEIVES
   STATE AND COMMUNITY ACCEPTANCE.  A GLOSSARY OF THE EVALUATION CRITERIA
   IS PROVIDED BELOW:

   OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

   ADDRESSES WHETHER A REMEDY PROVIDES ADEQUATE PROTECTION AND DESCRIBES
   HOW RISKS POSED THROUGH EACH PATHWAY ARE ELIMINATED, REDUCED, OR
   CONTROLLED THROUGH TREATMENT, ENGINEERING CONTROLS, OR INSTITUTIONAL
   CONTROLS.

   COMPLIANCE WITH ARARS - ADDRESSES WHETHER A REMEDY WILL MEET ALL OF THE
   APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS OF OTHER FEDERAL AND
   STATE ENVIRONMENTAL STATUTES AND/OR PROVIDE GROUNDS FOR INVOKING A
   WAIVER.
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   SHORT TERM EFFECTIVENESS - THE SPEED WITH WHICH THE REMEDY ACHIEVES
   PROTECTION AND THE REMEDY'S POTENTIAL TO CREATE ADVERSE IMPACTS ON HUMAN
   HEALTH AND THE ENVIRONMENT THAT MAY RESULT DURING THE CONSTRUCTION AND
   IMPLEMENTATION PERIOD.



   LONG TERM EFFECTIVENESS AND PERMANENCE - THE MAGNITUDE OF RESIDUAL RISK
   AND THE ABILITY OF THE REMEDY TO MAINTAIN OVER THE LONG TERM, RELIABLE
   PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT ONCE CLEANUP GOALS HAVE
   BEEN MET.

   REDUCTION OF TOXICITY, MOBILITY, OR VOLUME THROUGH TREATMENT

   THE ANTICIPATED PERFORMANCE OF THE TREATMENT TECHNOLOGIES THAT MAY BE
   EMPLOYED IN A REMEDY.

   IMPLEMENTABILITY - THE TECHNICAL AND ADMINISTRATIVE FEASIBILITY OF A
   REMEDY, INCLUDING THE AVAILABILITY OF MATERIALS AND SERVICES NEEDED TO
   IMPLEMENT THE CHOSEN SOLUTION.

   COST - INCLUDES CAPITAL AND OPERATION AND MAINTENANCE COSTS.

   STATE ACCEPTANCE - INDICATES WHETHER THE STATE CONCURS WITH, OPPOSES, OR
   HAS NO COMMENT ON THE PROPOSED PLAN.

   COMMUNITY ACCEPTANCE - THE RESPONSIVENESS SUMMARY IN THE APPENDIX OF THE
   INTERIM ROD REVIEWS THE PUBLIC COMMENTS RECEIVED FROM THE PUBLIC MEETING
   ON THE PROPOSED PLAN.

   8.1  OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

   ALTERNATIVE 1, NO ACTION, HAS THE LOWEST DEGREE OF OVERALL PROTECTION OF
   HUMAN HEALTH AND THE ENVIRONMENT OF THE ALTERNATIVES BECAUSE IT WOULD
   ALLOW THE CONTINUED EXPOSURE OF THE DRUMS TO THE ENVIRONMENT, LEADING TO
   THEIR FURTHER DETERIORATION AND CONSEQUENT CHRONIC OR CATASTROPHIC
   RELEASE OF THEIR CONTENTS.  ALSO, UNDER ALTERNATIVE 1 THE SAFETY HAZARD
   TO WORKERS RESPONSIBLE FOR SITE INSPECTION AND MAINTENANCE WOULD
   INCREASE AS THE CONDITION OF THE DRUMS WORSENED.

   ALTERNATIVE 2, DEWATERING AND STORAGE ON-SITE, OFFERS A MODERATE DEGREE
   OF OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT.  IT REMOVES
   THE DRUMS FROM THE K-1417 DSYS AND PLACES THEM INTO INSIDE STORAGE,
   ISOLATED FROM THE ENVIRONMENT IN A RELATIVELY SHORT TIME FRAME.
   HOWEVER, SIGNIFICANT PROCESSING AND HANDLING WILL BE REQUIRED AT THE
   TIME THE ALTERNATIVE IS IMPLEMENTED AND AGAIN AT A FUTURE DATE FOR FINAL
   DISPOSAL.

   ALTERNATIVE 3 OFFERS A MODERATE DEGREE OF OVERALL PROTECTION OF HUMAN
   HEALTH AND THE ENVIRONMENT.  IT REMOVES THE DRUMS FROM THE
   K-1417 DSYS AND PLACES THEM INTO INDOOR STORAGE UNITS IN A RELATIVELY
   SHORT TIME FRAME. HOWEVER, HANDLING OF THE DRUMS WILL BE REQUIRED AT THE
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   TIME THE ALTERNATIVE IS IMPLEMENTED AND SIGNIFICANT HANDLING OF THE
   SLUDGES WILL BE REQUIRED AT A FUTURE DATE FOR FINAL DISPOSAL.

   ALTERNATIVES 4 AND 5 EACH OFFER A MODERATE DEGREE OF OVERALL PROTECTION



   OF HUMAN HEALTH AND THE ENVIRONMENT.  SIGNIFICANT HANDLING AND
   PROCESSING OF THE WASTES INCREASES THE POTENTIAL FOR EXPOSURE TO PEOPLE
   AND THE ENVIRONMENT. ALL SLUDGES WOULD REMAIN ON THE DSYS UNTIL
   TREATMENT IS UNDERWAY.  IN THE INTERIM, THE DRUMS WOULD CONTINUE TO
   DETERIORATE.  TREATMENT WOULD REDUCE THE MOBILITY OF WASTE CONSTITUENTS
   AND THE TREATED MATERIAL WOULD BE PLACED INTO A SECURE LONG TERM
   REPOSITORY FOLLOWING TREATMENT.

   COMPLIANCE WITH ARARS

   SINCE THERE IS NO EVIDENCE OF CONTAMINATED GROUNDWATER, SURFACE WATER,
   OR SOILS, THERE ARE NO CHEMICAL SPECIFIC CLEANUP STANDARDS FOR THE
   K-1417 DSYS.  HOWEVER, THE POTENTIAL EXISTS FOR THE CONTAMINATION OF
   SURFACE WATERS TO LEVELS EXCEEDING WATER QUALITY CRITERIA IF THE SLUDGES
   ARE LEFT ON THE YARD FOR AN EXTENDED TIME PERIOD.  THE ONLY OTHER
   CHEMICAL SPECIFIC ARARS IDENTIFIED ARE THE RCRA LAND DISPOSAL
   RESTRICTIONS (LDR) TREATMENT STANDARDS FOR F006 MIXED WASTES.  ACTION
   SPECIFIC ARARS INCLUDE RCRA AND TENNESSEE HAZARDOUS WASTE TREATMENT.AND
   STORAGE REGULATIONS.

   ALTERNATIVE 1 WOULD RESULT IN CONTINUED VIOLATIONS OF RCRA AND TENNESSEE
   CONTAINER STORAGE REGULATIONS FOR HAZARDOUS WASTE.  THIS ALTERNATIVE
   COULD RESULT IN WATER QUALITY CRITERIA VIOLATIONS IN THE FUTURE AND DOES
   NOT MEET THE LDR REQUIREMENTS.  CONTINUED STORAGE OF SLUDGES WHICH DO
   NOT MEET THE LDR REQUIREMENTS WILL REQUIRE A LDR VARIANCE AND/OR
   INCLUSION OF THE SLUDGES IN THE COMPLIANCE AGREEMENT FOR LDR WASTES
   WHICH IS PRESENTLY BEING NEGOTIATED.

   ALTERNATIVE 2 WOULD BE IN COMPLIANCE WITH RCRA AND TENNESSEE HAZARDOUS
   WASTE STORAGE REGULATIONS UPON COMPLETION, HOWEVER, THE RAW SLUDGES WILL
   NOT COMPLY WITH THE LDR REQUIREMENTS.  CONTINUED STORAGE OF SLUDGES
   WHICH DO NOT MEET THE LDR REQUIREMENTS WILL REQUIRE A LDR VARIANCE
   AND/OR INCLUSION OF THE SLUDGES IN THE COMPLIANCE AGREEMENT FOR LDR
   WASTES WHICH IS PRESENTLY BEING NEGOTIATED.  ADDITIONAL TESTING IS
   REQUIRED TO DETERMINE IF THE STABILIZED SLUDGES CAN MEET LDR TREATMENT
   STANDARDS.  RCRA REQUIREMENTS RELATED TO TREATMENT WOULD BE MET DURING
   THE DEWATERING.

   ALTERNATIVE 3 WOULD BE IN COMPLIANCE WITH RCRA AND TENNESSEE HAZARDOUS
   WASTE STORAGE REGULATIONS UPON COMPLETION, HOWEVER, THE RAW SLUDGES WILL
   NOT COMPLY WITH THE LDR REQUIREMENTS.  CONTINUED STORAGE OF SLUDGES
   WHICH DO NOT MEET THE LDR REQUIREMENTS WILL REQUIRE A LDR VARIANCE
   AND/OR INCLUSION OF THE SLUDGES IN THE COMPLIANCE AGREEMENT FOR LDR
   WASTES WHICH IS PRESENTLY BEING NEGOTIATED.  ADDITIONAL TESTING IS
   REQUIRED TO DETERMINE IF THE STABILIZED SLUDGES CAN MEET LDR TREATMENT
   STANDARDS.
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   ALTERNATIVES 4 AND 5 WOULD BE IN COMPLIANCE WITH RCRA AND TENNESSEE
   HAZARDOUS WASTE DISPOSAL OR STORAGE REGULATIONS UPON COMPLETION.
   COMPLIANCE WITH THE RCRA LDR REQUIREMENTS FOR STORAGE AND DISPOSAL WOULD



   BE MET FOR THE TREATED RAW SLUDGES.  ADDITIONAL TESTING IS REQUIRED TO
   DETERMINE IF THE STABILIZED SLUDGES CAN MEET LDR TREATMENT STANDARDS.
   RCRA REQUIREMENTS RELATED TO TREATMENT WOULD BE MET DURING THE
   TREATMENT.

   8.3 SHORT TERM EFFECTIVENESS

   ALTERNATIVE 1 REPRESENTS THE STATUS QUO AND DOES NOTHING TO REDUCE RISKS
   TO HUMAN HEALTH OR THE ENVIRONMENT OVER THE
   SHORT-TERM.

   ALTERNATIVE 2, DEWATERING AND ON-SITE STORAGE, HAS THE SECOND HIGHEST
   DEGREE OF SHORT-TERM EFFECTIVENESS AMONG THE ACTION ALTERNATIVES BECAUSE
   IT ALLEVIATES SITE PROBLEMS IN A SHORT TIME FRAME (20 MONTHS), HOWEVER
   IT REQUIRES SIGNIFICANT HANDLING OF THE RAW SLUDGES.

   ALTERNATIVE 3, OVERPACKING, AND ON-SITE STORAGE, HAS THE HIGHEST
   SHORT-TERM EFFECTIVENESS AMONG THE ACTION ALTERNATIVES BECAUSE IT
   ALLEVIATES THE SITE PROBLEMS IN THE SHORTEST TIME PERIOD (17 MONTHS) AND
   REQUIRES THE LEAST AMOUNT OF HANDLING OF THE SLUDGES.

   ALTERNATIVES 4 AND 5, TREAT AND DISPOSE OR STORE, EACH HAVE A MODERATE
   LEVEL OF SHORT-TERM EFFECTIVENESS DUE TO IMPLEMENTATION TIME (26-30
   MONTHS) BUT ALLOW WASTE TO REMAIN IN DETERIORATING DRUMS ON THE DSYS
   UNTIL TREATMENT IS COMPLETED.

   8.4  LONG TERM EFFECTIVENESS AND PERMANENCE

   ALTERNATIVE 1, NO ACTION, DOES NOT REDUCE SITE RISKS AND THEREFORE IS
   NOT PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT OVER THE LONG-TERM
   BECAUSE OF THE CONTINUED EXPOSURE OF THE ENVIRONMENT TO THE SLUDGES.
   THIS COULD EVENTUALLY LEAD TO CONTAMINATION OF THE SURFACE WATERS IN THE
   VICINITY OF THE DSYS.  ADDITIONALLY, THERE IS A CONTINUING RISK OF
   EXPOSURE TO THE WORKERS, AND A CHANCE FOR INJURIES, DUE TO THE NEED TO
   CONTINUALLY ACCESS THE STORAGE YARDS TO MAINTAIN THE DRUMS.  ALTERNATIVE
   1 IS NOT A PERMANENT SOLUTION TO THE PROBLEM.  THE SLUDGES WILL REQUIRE
   FINAL TREATMENT AND DISPOSAL AT SOME FUTURE DATE.

   ALTERNATIVE 2, DEWATERING AND STORAGE ON-SITE, HAS A MODERATE DEGREE OF
   LONG-TERM EFFECTIVENESS THE MOBILITY OF THE CONTAMINANTS IS REDUCED BY
   REMOVING THE LIQUIDS FROM THE SLUDGES ALSO, THE CHANCE FOR WASTE
   CONSTITUENTS TO BE RELEASED TO THE ENVIRONMENT IS REDUCED BY PLACING THE
   RAW SLUDGES INTO COMPATIBLE CONTAINERS AND ALL THE DRUMS INTO INDOOR
   STORAGE.  THERE IS A MODERATE RISK TO WORKERS REMAINING BECAUSE THE
   STORAGE AREA WILL NEED TO BE INSPECTED AND DETERIORATED.  CONTAINERS
   REPLACED.  SINCE THE STABILIZED DRUMS ARE NOT OVERPACKED THERE IS A
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   CONTINUED CHANCE FOR FAILURE OF THESE CONTAINERS.  THIS ALTERNATIVE IS
   NOT A PERMANENT SOLUTION TO THE PROBLEM BECAUSE THE SLUDGES WILL REQUIRE
   FINAL TREATMENT AND DISPOSAL AT SOME FUTURE DATE.



   ALTERNATIVE 3, OVERPACKING AND ON-SITE STORAGE, HAS A MODERATE TO LOW
   DEGREE OF LONG TERM EFFECTIVENESS.  THE CHANCE FOR A RELEASE TO THE
   ENVIRONMENT IS REDUCED BY PLACING THE RAW SLUDGE DRUMS INTO OVERPACK
   CONTAINERS AND THEN INTO INSIDE STORAGE.  THERE IS A MODERATE RISK TO
   WORKERS REMAINING BECAUSE THE STORAGE AREA WILL NEED TO BE INSPECTED AND
   DETERIORATED CONTAINERS REPLACED.  SINCE THE STABILIZED DRUMS ARE NOT
   OVERPACKED THERE IS A CONTINUED CHANCE FOR FAILURE OF THESE CONTAINERS.
    THIS ALTERNATIVE IS NOT A PERMANENT SOLUTION TO THE PROBLEM BECAUSE
   FINAL TREATMENT AND DISPOSAL WOULD STILL BE REQUIRED AT SOME FUTURE
   DATE.

   ALTERNATIVE 4, TREAT AND DISPOSE OFF-SITE, OFFERS THE HIGHEST
   LONG-TERM EFFECTIVENESS.  THE CHANCE FOR AN ENVIRONMENTAL RELEASE IS
   NEGLIGIBLE BECAUSE THE WASTES ARE TREATED INTO A NON-LEACHABLE, IMMOBILE
   FORM.  THERE ARE NO LONG-TERM HUMAN HEALTH RISKS REMAINING AT THE SITE
   BECAUSE THE DRUMS ARE PLACED INTO THEIR FINAL DISPOSAL SITE.  THIS
   ALTERNATIVE IS CONSIDERED A PERMANENT SOLUTION TO THE SLUDGES.

   ALTERNATIVE 5, TREAT AND STORE ON-SITE, HAS SLIGHTLY HIGHER
   LONG-TERM EFFECTIVENESS THAN ALTERNATIVE 2, BECAUSE THE SLUDGES ARE
   TREATED TO A FINAL FORM.  THERE IS A MODERATE RISK TO WORKERS REMAINING
   BECAUSE THE STORAGE AREA WILL NEED TO BE INSPECTED AND DETERIORATED
   CONTAINERS REPLACED.  SINCE THE STABILIZED DRUMS ARE NOT OVERPACKED
   THERE IS A CONTINUED CHANCE FOR FAILURE OF THESE CONTAINERS.  THIS
   ALTERNATIVE IS NOT A PERMANENT SOLUTION TO THE PROBLEM BECAUSE THE
   SLUDGES WILL REQUIRE FINAL DISPOSAL AT SOME FUTURE DATE.  ALSO IF THE
   STABILIZED SLUDGES DO NOT MEET THE DISPOSAL CRITERIA AT THE TIME OF
   FINAL DISPOSAL, THAN ADDITIONAL TREATMENT WILL NEED TO BE PROVIDED.

   8.5  REDUCTION OF TOXICITY, MOBILITY, AND VOLUME BY TREATMENT

   ALTERNATIVE 1, NO ACTION DOES NOT REDUCE THE TOXICITY, MOBILITY, OR
   VOLUME OF THE CONTAMINANTS OR SLUDGES.

   ALTERNATIVE 2, DEWATER AND STORAGE ON-SITE, WILL REDUCE THE MOBILITY OF
   THE CONTAMINANTS BUT NOT THE TOXICITY OR VOLUME.  THE MOBILITY IS
   REDUCED THROUGH THE REMOVAL OF THE FREE LIQUIDS FROM ALL THE SLUDGES.
   SOME VOLUME REDUCTION WILL BE POSSIBLE THROUGH DEWATERING THE RAW
   SLUDGES, BUT IT IN NOT EXPECTED TO BE SIGNIFICANT.  SINCE THE ONLY
   TREATMENT BEING PROVIDED IS THE REMOVAL OF THE FREE LIQUIDS, THERE IS NO
   REDUCTION OF THE TOXICITY OF THE CONTAMINANTS IN THE SLUDGES.  ALSO,
   SINCE TREATMENT OF THE RAW SLUDGE IS NOT PROVIDED, THE CONTAMINANTS
   REMAIN MORE MOBILE THAN IN THE OTHER ACTION ALTERNATIVES.

   ALTERNATIVES 3, OVERPACK AND STORAGE ON-SITE, WILL NOT REDUCE THE
   MOBILITY, TOXICITY OR VOLUME OF THE SLUDGES.  SINCE FINAL TREATMENT OF
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   THE RAW SLUDGE IS NOT PROVIDED, THE CONTAMINANTS REMAIN MORE MOBILE THAN
   IN THE OTHER ACTION ALTERNATIVES.

   ALTERNATIVES 4 AND 5 INCLUDE TREATMENT TO REDUCE THE MOBILITY OF THE



   CONTAMINANTS, BUT NOT THE TOXICITY.  THE VOLUME OF SLUDGE WILL LIKELY
   INCREASE DUE TO THE TREATMENT PROCESS.

   8.6 IMPLEMENTABILITY

   THE DESIGN AND ENGINEERING REQUIREMENTS FOR ALTERNATIVE 1 ARE THE LEAST
   OF ANY OF THE ALTERNATIVES.  THE ONLY TECHNICAL REQUIREMENT IS TO
   OVERPACK CONTAINERS FOUND BY THE INSPECTIONS TO BE READY TO FAIL.
   HOWEVER, THIS TASK WOULD BECOME INCREASINGLY DIFFICULT WITH TIME AS
   CONTAINERS FAIL AT A HIGHER RATE.  ALTERNATIVE 1 IS NOT ADMINISTRATIVELY
   FEASIBLE BECAUSE THE REGULATORS (TDEC AND EPA) WILL NOT ALLOW THE
   OUTSTANDING RCRA VIOLATIONS TO CONTINUE INDEFINITELY.

   ALTERNATIVE 2, DEWATER AND STORAGE ON-SITE, IS THE THIRD EASIEST TO
   IMPLEMENT, AND ALMOST AS EASY AS ALTERNATIVE 3.  DEWATERING METHODS ARE
   READILY AVAILABLE AND FAIRLY EASY TO IMPLEMENT.  THE DESIGN AND
   CONSTRUCTION OF THE NEW STORAGE BUILDINGS IS STRAIGHT FORWARD AND
   UPGRADING OF EXISTING SPACE WILL NOT BE DIFFICULT.

   ALTERNATIVE 3 IS THE SECOND EASIEST TO IMPLEMENT.  THE DESIGN AND
   CONSTRUCTION OF THE NEW STORAGE BUILDINGS IS STRAIGHT FORWARD AND
   UPGRADING OF EXISTING SPACE WILL NOT BE DIFFICULT.  DESIGN OF THE NEW
   BUILDINGS FOR ALTERNATIVE 3 WILL BE MORE EXTENSIVE THAN FOR ALTERNATIVE
   2 OR 5 BECAUSE SECONDARY CONTAINMENT DESIGN REQUIREMENTS TO STORE
   LIQUIDS WOULD HAVE TO BE MET.

   DECIDING ON A FINAL TREATMENT METHOD IS THE MOST DIFFICULT PART OF
   IMPLEMENTING ALTERNATIVES 4 OR 5.  THIS WILL REQUIRE TREATABILITY
   STUDIES AND A STRINGENT QUALITY CONTROL PROGRAM TO ASSURE A SUITABLE
   FINAL WASTE FORM. PRESENTLY, ALTERNATIVE 4 IS NOT ADMINISTRATIVELY
   FEASIBLE BECAUSE THERE IS NO DISPOSAL SITE IN THE COUNTRY THAT CAN
   ACCEPT THE K-1417 SLUDGES.  HOWEVER, THAT SITUATION MAY CHANGE IN THE
   NEAR FUTURE.

   ANOTHER SET OF ADMINISTRATIVE REQUIREMENTS THAT WOULD APPLY TO ALL OF
   THE ALTERNATIVES ARE RCRA PERMITTING STANDARDS FOR TREATMENT AND STORAGE
   OF HAZARDOUS WASTE.  BECAUSE THE INTERIM CORRECTIVE ACTION WILL TAKE
   PLACE AT AN EXISTING RCRA INTERIM STATUS FACILITY, TREATMENT MAY BE
   PERFORMED AND CONTAINER STORAGE CAPACITY EXPANDED UNDER A CHANGE TO
   INTERIM STATUS, SUBJECT TO TDEC APPROVAL.  ULTIMATELY, ANY NEW,
   PERMANENT STORAGE OR TREATMENT UNITS WILL REQUIRE PERMITS.  THE EXISTING
   K-1417 DSYS CANNOT BE PERMITTED UNLESS SUBSTANTIAL IMPROVEMENTS ARE
   MADE.

   8.7 COST
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   THE COMPARATIVE ANALYSIS OF COSTS CONSIDERS ONLY DIFFERENCES IN CAPITAL,
   OPERATION AND MAINTENANCE, AND TOTAL ESTIMATED COSTS.  COSTS FOR EACH
   ALTERNATIVE HAVE BEEN PROVIDED IN SECTION 5 OF THIS PLAN.  THE COSTS
   PROVIDED IN SECTION S ONLY COVER THE INTERIM ACTION PROPOSED IN EACH



   ALTERNATIVE.  SOME OF THE ALTERNATIVES WILL ENTAIL ADDITIONAL COSTS AT A
   FUTURE DATE TO PERMANENTLY TREAT AND/OR DISPOSE OF THE SLUDGES.
   LIKEWISE, COSTS OF PENALTIES FOR HAZARDOUS WASTE MANAGEMENT.  VIOLATIONS
   ARE NOT INCLUDED IN THIS ANALYSIS.

   ALTERNATIVE 1, NO ACTION, IS THE LOWEST COST ALTERNATIVE DUE TO THE
   LIMITED NATURE OF THE RESPONSE.  ALTERNATIVE 2 AT $69 MILLION AND
   ALTERNATIVE 3 AT 65 MILLION ARE THE LOWEST COST ALTERNATIVES WHICH ARE
   PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT.  ALTERNATIVE 4, TREAT
   AND DISPOSE OFF-SITE, AT $115 MILLION IS THE ONLY ALTERNATIVE WHICH
   PROVIDES FOR FINAL RESOLUTION OF THE PROBLEM AND THEREFORE, MAY BE THE
   MOST COST-EFFECTIVE REMEDY OVER THE LONG-TERM.  ALTERNATIVE 5 AT 80
   MILLION, ALONG WITH ALTERNATIVES 2 AND 3, STABILIZE THE SITUATION BUT DO
   NOT REFLECT FUTURE DISPOSAL COSTS.  HOWEVER ALTERNATIVE 5 PROVIDES A
   MORE STABLE WASTE FORM.

   8.8 STATE ACCEPTANCE

   THE STATE OF TENNESSEE, AS REPRESENTED BY THE TENNESSEE DEPARTMENT OF
   ENVIRONMENT AND CONSERVATION, DOE OVERSIGHT DIVISION, CONCURS IN THE
   SELECTION OF ALTERNATIVE 2 AS AN INTERIM ACTION FOR THE DSYS.

   8.9 COMMUNITY ACCEPTANCE

   BASED ON COMMENTS MADE BY CITIZENS AT THE PUBLIC MEETING HELD ON
   SEPTEMBER 9, 1991 AND COMMENTS RECEIVED DURING THE PUBLIC COMMENT
   PERIOD, THE DOE PERCEIVES THAT THE COMMUNITY BELIEVES THE INTERIM ACTION
   WILL EFFECTIVELY PROTECT HUMAN HEALTH AND THE ENVIRONMENT.

   #SR
   9.  THE SELECTED REMEDY

   BASED UPON CONSIDERATION OF THE REQUIREMENTS OF CERCLA, THE DETAILED
   ANALYSIS OF THE ALTERNATIVES, AND THE PUBLIC COMMENTS, DOE HAS
   DETERMINED THAT ALTERNATIVE 2, DEWATERING AND STORAGE ON-SITE, IS AN
   APPROPRIATE INTERIM ACTION UNTIL FINAL ACTION FOR THE DSYS AREA IS
   DETERMINED.  BASED ON CURRENT INFORMATION, THIS ALTERNATIVE PROVIDES THE
   BEST BALANCE WITH RESPECT TO THE NINE CRITERIA USED TO EVALUATE THE
   ALTERNATIVES.

   THE GOAL OF THIS INTERIM ACTION IS TO PREVENT OR MITIGATE THE IMMINENT
   THREAT OF RELEASE OF CONTAMINANTS TO THE SURROUNDING ENVIRONMENT AND TO
   MINIMIZE THE THREAT TO HUMAN HEALTH.  AN ADDITIONAL GOAL OF THIS INTERIM
   ACTION IS TO ASSURE THAT THE SLUDGES ARE MANAGED IN COMPLIANCE WITH THE
   REQUIREMENTS OF RCRA.  REMOVAL OF THE LIQUIDS FROM THE SLUDGES, REPAIR
1
 Order number 940620-103843-ROD     -001-001
   page 4192   set 4 with 100 of 100 items

   OF THE STABILIZED SLUDGE DRUMS, AND REMOVAL OF ALL THE DRUMS FROM THE
   DSYS WILL ADDRESS ALL THE CONCERNS AT THE SITE.

   THE PROPOSED INTERIM ACTION FOR THE K-1417 DSYS IS NOT THE FINAL ACTION



   PLANNED FOR THE DSYS BECAUSE SUCH GOALS ARE BEYOND THE SCOPE OF THIS
   LIMITED ACTION.  SUBSEQUENT ACTIONS ARE PLANNED TO ADDRESS FULLY THE
   PRINCIPAL THREATS POSED BY THE CONDITIONS AT WAG 1 AND OTHER IDENTIFIED
   WAGS A K-25.  THESE ACTIONS WILL BE DEFINED AS THE REMEDIAL
   INVESTIGATION AND FEASIBILITY STUDIES ARE COMPLETED FOR THE K-25 WAGS.

   #STR
   10.  STATUTORY REQUIREMENTS

   THE DOE BELIEVES THAT THE REMOVAL OF LIQUIDS FROM THE SLUDGES AND
   REMOVAL OF THE DRUMS FROM THE DSYS WILL SATISFY THE STATUTORY
   REQUIREMENTS PROVIDING PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT.
   THE SELECTED REMEDY'S COMPLIANCE WITH THE STATUTORY REQUIREMENTS IS
   SUMMARIZED BELOW.

   10.1  PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

   THE SELECTED REMEDY PROTECTS HUMAN HEALTH AND THE ENVIRONMENT BY
   REMOVING ALL THE SLUDGES FROM THE DSYS, ASSURING THE INTEGRITY OF ALL
   THE CONTAINERS, AND BY PLACING ALL THE CONTAINERS INTO RCRA COMPLIANT
   STORAGE FACILITIES.

   10.2  ATTAINMENT OF THE APPLICABLE OR RELEVANT ID APPROPRIATE
        REQUIREMENTS

   ALTERNATIVE 2 WOULD BE IN COMPLIANCE WITH RCRA AND TENNESSEE HAZARDOUS
   WASTE STORAGE REGULATIONS UPON COMPLETION AS WELL AS THE TENNESSEE WATER
   POLLUTION CONTROL REGULATIONS.  RCRA REQUIREMENTS RELATED TO TREATMENT
   WOULD BE MET DURING THE DEWATERING.  HOWEVER, THE RAW SLUDGES WILL NOT
   COMPLY WITH THE LDR REQUIREMENTS FOR STORAGE.  CONTINUED STORAGE OF
   SLUDGES WHICH DO NOT MEET THE LDR REQUIREMENTS WILL REQUIRE A LDR
   VARIANCE AND/OR INCLUSION OF THE SLUDGES IN THE COMPLIANCE AGREEMENT FOR
   LDR WASTES WHICH IS PRESENTLY BEING NEGOTIATED.  ADDITIONAL TESTING IS
   REQUIRED TO DETERMINE IF THE STABILIZED

   SLUDGES CAN MEET LDR TREATMENT STANDARDS.

   10.3  COST EFFECTIVENESS

   THE INTERIM ACTION REMEDY EMPLOYS A PROVEN TECHNOLOGY AND AFFORDS
   OVERALL EFFECTIVENESS PROPORTIONAL TO ITS COSTS SUCH THAT THE REMEDY
   REPRESENTS A REASONABLE VALUE FOR THE MONEY.

   10.4  UTILIZATION OF PERMANENT SOLUTIONS AND ALTERATIVE TREATMENT
   TECHNOLOGIES OR RESOURCE RECOVERY TECHNOLOGIES TO THE MAXIMUM EXTENT
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   PRACTICABLE

   THE OBJECTIVES OF THIS INTERIM ACTION ARE TO MITIGATE THE POTENTIAL
   RELEASES OF HAZARDOUS SUBSTANCES, ELIMINATE THE THREAT TO HUMAN HEALTH,



   AND TO MANAGE THE SLUDGES IN COMPLIANCE WITH THE HAZARDOUS WASTE
   REGULATIONS.  REMOVAL OF LIQUIDS FROM THE SLUDGES AND PLACING THE
   CONTAINERS INTO RCRA COMPLIANT FACILITIES WILL ACHIEVE THESE GOALS.
   THIS IS NOT THE FINAL ACTION PLANNED FOR THIS SITE OR THE SLUDGES AND
   DOE WILL CONTINUE TO EVALUATE LONG TERM EFFECTIVENESS AND PERMANENCE AS
   PART OF THE DEVELOPMENT OF THE FINAL ACTION FOR THE SLUDGES AND THE
   DSYS.

   10.5  PREFERENCE FOR TREATMENT AS A PRINCIPAL ELEMENT

   THIS IS NOT THE FINAL ACTION FOR THE DISPOSITION OF THE SLUDGES.
   HOWEVER, THE REMEDY UTILIZES LIMITED TREATMENT (REMOVAL OF FREE LIQUIDS)
   TO REDUCE THE MOBILITY OF THE CONTAMINANTS.  THIS LEVEL OF TREATMENT IS
   APPROPRIATE FOR THE LIMITED INTERIM ACTION.

   10.6  DOCUMENTATION OF SIGNIFICANT CHANGES

   THE PROPOSED PLAN FOR THE DSYS WAS RELEASED FOR PUBLIC COMMENT ON AUGUST
   16, 1991, AND IDENTIFIED DEWATERING OF THE SLUDGES AND STORAGE ON-SITE
   AS THE PREFERRED INTERIM ACTION ALTERNATIVE.  DOE REVIEWED ALL WRITTEN
   AND VERBAL COMMENTS SUBMITTED DURING THE PUBLIC COMMENT PERIOD.  UPON
   REVIEW OF THESE COMMENTS, IT WAS DETERMINED THAT NO SIGNIFICANT CHANGES
   TO THE ALTERNATIVE, AS IT WAS ORIGINALLY IDENTIFIED IN THE PROPOSED
   PLAN, WERE NECESSARY.�



OAK RIDGE RESERVATION (USDOE)

Site Information:

Site Name: OAK RIDGE RESERVATION (USDOE)
Address: OAK RIDGE, TN

 
EPA ID: TN1890090003
EPA Region: 04

 

Record of Decision (ROD):

ROD Date: 09/19/1991
Operable Unit: 03
ROD ID: EPA/ROD/R04-91/095
 
Media: SEDIMENT

 
Contaminant: MERCURY, RADIOACTIVE MATERIALS

 
Abstract: THE OAK RIDGE RESERVATION (ORR)(USDOE)(OPERABLE

UNIT 3) SITE IS AN ACTIVE NUCLEAR WEAPONS
COMPONENT MANUFACTURING FACILITY LOCATED IN
OAK RIDGE, ANDERSON COUNTY, TENNESSEE. THE Y-12
PLANT, WHICH IS ADDRESSED AS OPERABLE UNIT 3, IS
ONE OF SEVERAL HUNDRED WASTE DISPOSAL SITES OR
AREAS OF CONTAMINATION AT THE ORR SITE REQUIRING
SUPERFUND REMEDIAL ACTION. THE SITE OCCUPIES THE
UPPER REACHES OF EAST FORK POPLAR CREEK (EFPC) IN
BEAR CREEK VALLEY. FROM 1940 TO THE PRESENT, THE
Y-12 PLANT HAS BEEN USED TO PRODUCE NUCLEAR
WEAPONS COMPONENTS. FROM 1955 TO 1963, MERCURY
WAS USED IN A COLUMN-EXCHANGE PROCESS TO
SEPARATE LITHIUM ISOTOPES. MERCURY SPILLS FROM
THIS PROCESS RESULTED IN MERCURY AND
MERCURY-CONTAMINATED SEDIMENT BEING PUMPED
FROM THE BASEMENTS OF BUILDINGS INTO THREE
CONCRETE SEDIMENTATION TANKS CONNECTED TO
STORM SEWERS, WHICH DISCHARGE TO EFPC. TESTING
OF THE THREE CONCRETE TANKS SHOWED THAT THE
TANK SEDIMENT CONTAINED MERCURY, AND THAT
CONTAMINATED WASTE IS STILL BEING DISCHARGED
INTO TWO OF THE THREE TANKS. THIS RECORD OF
DECISION (ROD) FOCUSES ON THE CONTAMINATED



SEDIMENT IN THE SEDIMENTATION TANKS AS AN
INTERIM ACTION. FUTURE RODS WILL ADDRESS
PRINCIPAL THREATS POSED BY PLANT CONDITIONS
INCLUDING ELIMINATING MERCURY FROM THE STORM
SEWER SYSTEM. THE PRIMARY CONTAMINANTS OF
CONCERN AFFECTING THE SEDIMENT ARE MERCURY, A
METAL, AND RADIOACTIVE MATERIALS.

THE SELECTED INTERIM REMEDIAL ACTION FOR THIS
SITE INCLUDES REMOVING MERCURY-CONTAMINATED
SEDIMENT, LIQUIDS, SOLIDS, OILS, AND OILY WATER
FROM TANKS, FOLLOWED BY OFFSITE TREATMENT AND
DISPOSAL; STABILIZING MIXED WASTES FROM ONE OF
THE TANKS, FOLLOWED BY ONSITE DISPOSAL;
SCREENING THE WASTEWATER REMOVED FROM THE
TANKS FOR HAZARDOUS AND RADIOLOGICAL
CONTAMINATION PRIOR TO SEDIMENT REMOVAL,
FOLLOWED BY ONSITE TREATMENT OF THE
WASTEWATER; SOLIDIFYING MIXED WASTES, FOLLOWED
BY ONSITE STORAGE; AND MONITORING GROUND WATER
AND SEDIMENT. THE ESTIMATED CAPITAL COST FOR THIS
REMEDIAL ACTION IS $0, WITH AN ANNUAL O&M COST OF
$586,000. THIS INTERIM REMEDY IS EXPECTED TO TAKE
ONLY FIVE MONTHS TO IMPLEMENT.

 
Remedy: THE MAJOR GOAL OF THIS INTERIM ACTION IS TO

REDUCE THE AMOUNT OF MERCURY-CONTAMINATED
SEDIMENT AND ELEMENTAL MERCURY ENTERING THE
STORM SEWER SYSTEM FROM THREE TANKS AT THE SITE.
THE STORM SEWER SYSTEM EMPTIES INTO THE UPPER
EAST FORK POPLAR CREEK (UEFPC). EXISTING
MONITORING DATA INDICATE THAT SEVERAL AREAS
WITHIN THE SITE ARE CONTRIBUTING A SIGNIFICANT
PORTION OF THE MERCURY LOADING TO UEFPC.
REMOVAL OF SEDIMENTS FROM THE THREE TANKS WILL
ELIMINATE A KNOWN SOURCE OF
MERCURY-CONTAMINATED SEDIMENT FROM CONTACT
WITH SURFACE WATER IN THE STORM SEWER SYSTEM.
THIS INTERIM ACTION IS INTENDED TO PREVENT THE
SPREAD OF CONTAMINATED SURFACE WATER BY
REMOVING A KNOWN SOURCE OF CONTAMINANTS
EARLY DURING THE INVESTIGATIVE PROCESS BEFORE
THE REMEDIAL INVESTIGATION/FEASIBILITY STUDY
(RI/FS) FOR UEFPC AND/OR THE RI/FS FOR MERCURY USE
AREAS AT THE SITE HAVE BEEN COMPLETED. THIS IS NOT
THE FINAL ACTION PLANNED FOR CONTROLLING



RELEASES TO UEFPC FROM THE SITE. SUBSEQUENT
ACTIONS ARE PLANNED TO FULLY ADDRESS THE
PRINCIPAL THREATS POSED BY THE CONDITIONS AT THE
SITE. THESE ACTIONS WILL BE DEFINED WHEN THE
PREVIOUSLY MENTIONED RI/FSS ARE COMPLETE.

THE MAJOR COMPONENTS OF THE INTERIM ACTION
REMEDY CONSIST OF THE FOLLOWING;
* REMOVAL OF OIL AND OILY WATER IN TANK 2101-U
* REMOVAL OF MERCURY-CONTAMINATED SEDIMENT
FROM TANKS 2100-U AND 2101-U,
* REMOVAL AND SOLIDIFICATION OF MIXED WASTES
FROM TANK 2104-U, AND
* REMOVAL OF WATER FROM ALL THREE TANKS.

THE ESTIMATED COST FOR THE INTERIM ACTION
REMEDY IS $586,000.

 
Text: Full-text ROD document follows on next page.



Text:
 THESE TANKS ADDITIONALLY RECEIVED DISCARDED AND WHICH RESULTED
   FROM WASHING MERCURY WITH A WATER/NITRIC ACID SOLUTION.  THESE
   MECHANISMS ACCOUNT FOR THE MAJORITY OF MERCURY AND MERCURY-CONTAMINATED
   SEDIMENT CONTAINED IN THE TANKS.

   TANK 2101-U HAS BEEN ABANDONED IN PLACE AND NO LONGER RECEIVES WATER
   FROM THE FAN ROOM SUMPS.  WATER PREVIOUSLY ENTERING TANK 2101-U HAS BEEN
   REDIRECTED TO TANK 2100-U; THEREFORE, TANK 2100-U NOW RECEIVES ALL WATER
   PUMPED FROM THE FAN ROOM SUMPS IN BUILDING 9101-4.  TANK 2104-U
   CURRENTLY HAS WATER FLOWING ONLY THROUGH THE NORTH COMPARTMENT.

   IN MAY 1983, A MEMORANDUM OF UNDERSTANDING (MOU) WAS SIGNED BY THE US
   DEPARTMENT OF ENERGY (DOE), THE US ENVIRONMENTAL PROTECTION AGENCY
   (EPA), AND THE STATE OF TENNESSEE CONCERNING COMPLIANCE WITH POLLUTION
   CONTROL STANDARDS AT THE Y-12 PLANT.  AMONG OTHER THINGS IN THE MOU.
   DOE AGREED TO SUBMIT TO EPA AND THE STATE OF TENNESSEE A REPORT
   DESCRIBING ALL Y-12 PLANT DISCHARGES TO UEFPC AND INTERIM CONTROL
   MEASURES FOR THE SAME AND SUBMIT A MASTER MONITORING PLAN FOR SURFACE
   AND GROUNDWATER AT THE SITE.  DISCHARGES TO UEFPC WERE ALSO THE SUBJECT
   OF A COMPLAINT AND ORDER ISSUED AGAINST THE Y-12 PLANT BY THE TENNESSEE
   DEPARTMENT OF HEALTH AND ENVIRONMENT IN SEPTEMBER 1983.

   ON DECEMBER 21, 1989, THE ORR WAS ADDED TO THE NATIONAL PRIORITIES LIST.
   PAST RELEASES OF MERCURY FROM THE Y-12 PLANT TO AREA SURFACE WATERS WAS
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   A PRINCIPAL FACTOR IN THE LISTING DECISION.

   #HOCP
   3. HIGHLIGHTS OF COMMUNITY PARTICIPATION

   THE INTERIM ACTION PROPOSED PLAN FOR THE MERCURY TANK REMEDIATION AT THE
   SITE WAS RELEASED TO THE PUBLIC ON JUNE 28, 1991.  THIS DOCUMENT WAS
   MADE AVAILABLE IN THE ADMINISTRATIVE RECORD MAINTAINED AT THE DOE
   INFORMATION RESOURCE CENTER LOCATED AT 105 BROADWAY IN OAK RIDGE.  THE
   NOTICE OF AVAILABILITY WAS PUBLISHED IN THE OAK RIDGER ON JULY 7, 14 AND
   21, 1991.  NOTICES WERE ALSO PUBLISHED IN THE ROANE COUNTY NEWS AND THE
   KNOXVILLE JOURNAL ON JULY 8, 15, AND 22, 1991, AND THE KNOXVILLE
   NEWS-SENTINEL ON JULY 21 AND 30, 1991.  A PUBLIC COMMENT PERIOD WAS HELD
   FROM JUNE 30, 1991 TO JULY 30, 1991.  IN ADDITION TO PUBLIC COMMENT AND
   THE ACCESSIBILITY OF THE INFORMATION, A PUBLIC INFORMATION SESSION WAS
   HELD ON JULY 22, 1991.  AT THIS SESSION, REPRESENTATIVES FROM DOE AND
   MARTIN MARIETTA ENERGY SYSTEMS MAINTENANCE AND OPERATIONS ANSWERED
   QUESTIONS AND RECEIVED COMMENTS.  A RESPONSE TO COMMENTS RECEIVED DURING
   THE COMMENT PERIOD IS INCLUDED IN THE APPENDIX A.  RESPONSIVENESS
   SUMMARY OF THIS INTERIM ACTION RECORD OF DECISION (ROD).

   THIS DECISION DOCUMENT PRESENTS THE SELECTED INTERIM ACTION FOR THE
   MERCURY TANK REMEDIATION AT THE SITE CHOSEN IN ACCORDANCE WITH THE



   COMPREHENSIVE ENVIRONMENTAL RESPONSE COMPENSATION, AND LIABILITY ACT OF
   1980 (CERCLA), AS AMENDED BY THE SUPERFUND AMENDMENTS AND
   REAUTHORIZATION ACT OF 1986 AND, TO THE EXTENT PRACTICABLE, THE NATIONAL
   OIL AND HAZARDOUS SUBSTANCES POLLUTION CONTINGENCY PLAN (NCP).  THE
   DECISION FOR THIS SITE IS BASED ON THE ADMINISTRATIVE RECORD AND
   INDICATIONS OF A CURRENT OR POTENTIAL THREAT TO PUBLIC HEALTH, WELFARE,
   OR THE ENVIRONMENT.

   #SRRA
   4. SCOPE AND ROLE OF RESPONSE ACTION WITHIN SITE STRATEGY

   THE MAJOR GOAL OF THIS INTERIM ACTION IS TO REDUCE THE AMOUNT OF
   MERCURY-CONTAMINATED SEDIMENT FROM ENTERING THE STORM SEWER SYSTEM BY
   MINIMIZING THE POTENTIAL FOR WATER TO RESUSPEND MERCURY-CONTAMINATED
   SEDIMENT WHILE PASSING THROUGH THE TANKS.  THIS ACTION IS INTENDED TO
   ADDRESS ONLY CONTAMINATED SEDIMENT CONTAINED IN THE TANKS.  IT WILL ALSO
   ENHANCE THE CAPABILITIES OF THE TWO REMAINING OPERATING TANKS TO SETTLE
   MERCURY-CONTAMINATED SEDIMENT PUMPED FROM THE FAN ROOM SUMPS.

   MERCURY IS ONE OF THE MAJOR CONTAMINANTS LEAVING THE PLANT BY SURFACE
   WATER TRANSPORT.  REMOVAL OF THE SEDIMENT FROM THE TANKS MITIGATES ONE
   OF THE SURFACE WATER SOURCES.  METHODS FOR TREATING THE FAN ROOM SUMP
   WATER PRIOR TO ITS ENTERING THE TANKS ARE BEING CONSIDERED; HOWEVER,
   SUITABLE METHODS FOR REDUCING MERCURY CONCENTRATIONS TO LESS THAN 2 PPB
   ARE STILL BEING DEMONSTRATED AND EVALUATED.  TREATMENT OF THE FAN ROOM
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   SUMP WATER AND OTHER CERCLA AND CLEAN WATER ACT EFFORTS ARE BEING
   DEVELOPED AND IMPLEMENTED TO REMEDIATE SOURCES OF MERCURY AT THE Y-12
   PANT.  THIS IS NOT THE FINAL ACTION PLANNED FOR THE SURFACE WATER
   PATHWAY AT THE SITE.  SUBSEQUENT INVESTIGATIONS AND RESPONSE ACTIONS ARE
   PLANNED TO ADDRESS FULLY THE PRINCIPAL THREATS POSED BY CONDITIONS AT
   THE Y-12 PLANT.  THESE ACTIONS WILL BE DEFINED WHEN THE RI/FS FOR UEFPC
   AND OR THE MERCURY USE AREAS IS COMPLETE AND WILL BE SUBJECT TO PUBLIC
   COMMENT.

   #SSC
   5. SUMMARY OF SITE CHARACTERIZATIONS

   THE FOLLOWING THREE TANKS CONTAIN MERCURY-CONTAMINATED SEDIMENT: TANK
   2101-U, 2100-U, AND TANK 2104-U.  TANK 2101-U HAS BEEN ABANDONED IN
   PLACE AND NO LONGER RECEIVES WATER FROM THE FAN ROOM SUMPS.  WATER
   PREVIOUSLY ENTERING TANK 2101-U HAS BEEN REDIRECTED TO TANK 2100-U.  AS
   RECORDED BY A SINGLE SAMPLING EVENT, THE NORTH COMPARTMENT OF TANK
   2101-U HAS SEDIMENT WITH A MERCURY CONCENTRATION OF 160,000 PPM AND THE
   SOUTH COMPARTMENT HAS SEDIMENT WITH A MERCURY CONCENTRATION OF 120 PPM
   AND A MIXTURE OF OIL AND WATER.  THE ESTIMATED VOLUME OF SEDIMENT IS 150
   CUBIC FEET.

   TANK 2100-U NOW RECEIVES ALL WATER PUMPED FROM THE FAN ROOM SUMPS IN



   BUILDING 9201-4.  DISCHARGES THROUGH THIS TANK HAVE BEEN AS HIGH AS
   23,000 GAL PER DAY.  MERCURY CONCENTRATIONS IN THE SEDIMENT FOR THE
   NORTH AND SOUTH COMPARTMENTS ARE 70,000 PPM AND 29,000 PPM RESPECTIVELY,
   AS RECORDED BY A SINGLE SAMPLING EVENT.  THE ESTIMATED VOLUME OF
   SEDIMENT IN BOTH COMPARTMENTS IS 190 CUBIC FEET.

   TANK 2104-U NOW HAS WATER FLOWING ONLY THROUGH THE NORTH COMPARTMENT.
   MERCURY CONCENTRATIONS IN THE SEDIMENT FOR THE NORTH AND SOUTH
   COMPARTMENTS ARE 6560 PPM AND 194 PPM RESPECTIVELY.  SAMPLING DATA
   INDICATE THAT RADIOLOGICAL CONTAMINATION IS PRESENT IN TANK 2104-U
   SEDIMENTS, RESULTING IN THE CLASSIFICATION OF THIS MATERIAL AS MIXED
   WASTE (A WASTE THAT CONTAINS BOTH A HAZARDOUS WASTE COMPONENT AND A
   RADIOACTIVE WASTE COMPONENT).  SEDIMENT IN TANK 2104-U IS LEVEL WITH THE
   INVERT OF THE DISCHARGE PIPE IN THE SUMP.  THE ESTIMATED VOLUME OF
   SEDIMENT FOR BOTH COMPARTMENTS IS 140 CUBIC FEET.

   #SOSR
   6. SUMMARY OF SITE RISKS

   CERCLA DIRECTS THAT HUMAN HEALTH AND THE ENVIRONMENT MUST BE PROTECTED
   FROM CURRENT AND POTENTIAL EXPOSURE TO HAZARDOUS SUBSTANCES AT SUPERFUND
   SITES.  IN ORDER TO ASSESS THE CURRENT AND POTENTIAL RISKS FOR THE Y-12
   PLANT, A FULL RISK ASSESSMENT IS BEING CONDUCTED AS PART OF THE RI/FS
   PROCESS.
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   ANALYTICAL RESULTS OF WATER SAMPLES COLLECTED FROM THE TANKS SHOW
   MERCURY CONCENTRATIONS RANGING FROM 7 PPB TO 1600 PPB.  ELEMENTAL
   MERCURY ALSO HAS BEEN FOUND IN CATCH BASINS AND STORM SEWER LINES
   DOWNGRADIENT FROM THE TANKS.  TANK 2104-U IS BELIEVED TO BE A POSSIBLE
   SOURCE OF THE MERCURY IN THE CATCH BASINS.  AS THE MERCURY-CONTAMINATED
   WATER FROM THESE TANKS LEAVES THE PLANT, IT ENTERS UEFPC, WHICH
   DISCHARGES TO EFPC.  THE POTENTIAL EXISTS FOR ABSORPTION OF MERCURY BY
   ON-SITE AND OFF-SITE AQUATIC ORGANISMS.  IN ADDITION, EFPC FLOWS THROUGH
   THE CITY OF OAK RIDGE WHERE THE PUBLIC HAS ACCESS TO THE CREEK.
   IMPLEMENTATION OF THE INTERIM ACTION WILL HELP REDUCE THE AMOUNT OF
   MERCURY-CONTAMINATED SEDIMENT THAT COULD BE DISCHARGED TO UEFPC.

   THE MAJOR GOAL OF THE INTERIM ACTION IS TO REDUCE THE MERCURY
   CONTAMINATED SEDIMENT ENTERING THE STORM SEWER SYSTEM BY MINIMIZING THE
   POTENTIAL FOR WATER PASSING THROUGH THE TANKS TO RESUSPEND MERCURY
   CONTAMINATED SEDIMENTS.  THIS ACTION WILL ACHIEVE SIGNIFICANT RISK
   REDUCTION EARLY IN THE SUPERFUND INVESTIGATION PROCESS.

   ACTUAL OR THREATENED RELEASES OF HAZARDOUS SUBSTANCES FROM THE SITE, IF
   NOT ADDRESSED BY IMPLEMENTING THE RESPONSE ACTION SELECTED IN THIS
   INTERIM ACTION ROD, MAY PRESENT A CURRENT OR POTENTIAL THREAT TO PUBLIC
   HEALTH, WELFARE, OR THE ENVIRONMENT.

   7. DESCRIPTION OF ALTERNATIVES



   7.1 ALTERNATIVE 1 - NO ACTION

   THE NCP REQUIRES THAT THE NO ACTION ALTERNATIVE BE CONSIDERED THROUGH
   THE DETAILED ANALYSIS.  IT PROVIDES A BASELINE FOR COMPARISON OF OTHER
   ALTERNATIVES.  UNDER THE NO ACTION ALTERNATIVE, NO SOURCE CONTROL
   REMEDIAL MEASURES WOULD BE UNDERTAKEN AT THE SITE.

   CAPITAL COST                                               $0
   ANNUAL OPERATION AND MAINTENANCE (O&M) COSTS               $0
       SURFACE WATER MONITORING WILL BE REQUIRED:
       HOWEVER, IT IS ALREADY BEING CONDUCTED AS PART
       OF THE DAILY MONITORING PROGRAM AT THE PLANT.

   MONTHS TO IMPLEMENT                                        0

   THE NO ACTION ALTERNATIVE WOULD NOT ELIMINATE ANY EXPOSURE PATHWAYS OR
   REDUCE THE LEVEL OF RISK.

   7.2 ALTERNATIVE 2 - ABANDON TANKS IN PLACE

   TO PREVENT MERCURY-CONTAMINATED SEDIMENT FROM FLOWING INTO THE STORM
   SEWER SYSTEM.  THE VALVES ON THE TANKS COULD BE ADJUSTED TO DIVERT WATER
   AROUND THE TANKS.  THIS ALTERNATIVE IS APPLICABLE ONLY TO TANKS 2100-U
   AND 2104-U.  TANK 2101-U HAS ALREADY BEEN ABANDONED IN PLACE.  EXISTING
   VALVES ON TANKS 2100-U AND 2104-U CAN BE OPENED TO ALLOW WATER PUMPED
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   FROM THE FAN ROOM SUMPS TO DISCHARGE DIRECTLY TO THE STORM SEWER.  THE
   TANKS WOULD BE CLEANED AND REMOVED AT A LATER DATE WHEN BUILDING 9201-4
   IS DEMOLISHED UNDER THE DECONTAMINATION AND DECOMMISSIONING PROGRAM.

   CAPITAL COST                                               $0
   ANNUAL O&M COSTS                                           $0
   MONTHS TO IMPLEMENT                                        1

   THIS ALTERNATIVE REDUCES THE POSSIBILITY OF MERCURY-CONTAMINATED
   SEDIMENT IN THE TANKS ENTERING THE STORM SEWER HOWEVER, IT ELIMINATES
   THE OPPORTUNITY FOR SEDIMENT AND MERCURY PUMPED FROM THE FAN ROOM SUMPS
   TO SETTLE IN THE TANKS BEFORE BEING DISCHARGED TO THE STORM SEWER.

   7.3 ALTERNATIVE 3 - REMOVAL AND DISPOSAL OF CONTAMINATED SEDIMENT

   THIS ALTERNATIVE REMOVES MERCURY-CONTAMINATED SEDIMENT, LIQUIDS, AND
   SOLIDS FROM THE TANKS.  OIL AND OILY WATER IN TANK 2101-U WOULD BE
   REMOVED AND SENT TO AN OFF-SITE PERMITTED HAZARDOUS WASTE FACILITY FOR
   TREATMENT AND DISPOSAL.  MERCURY-CONTAMINATED SEDIMENT WOULD ALSO BE
   REMOVED FROM TANKS 2100-U AND 2101-U AND SENT TO AN OFF-SITE PERMITTED
   HAZARDOUS WASTE MANAGEMENT FACILITY.  MIXED WASTES IN TANK 2104-U WOULD
   BE SOLIDIFIED TO IMMOBILIZE MERCURY, RADIONUCLIDES, AND LIQUIDS AND SENT
   TO A PERMITTED HAZARDOUS WASTE STORAGE FACILITY WITHIN ORR.  WATER
   REMOVED FROM ALL THREE TANKS BEFORE SEDIMENT REMOVAL WOULD BE SCREENED



   FOR HAZARDOUS AND RADIOLOGICAL CONTAMINATION AND SENT TO THE WEST END
   TREATMENT FACILITY, WHICH IS LOCATED WITHIN THE SITE.  TANK 2101-U WOULD
   BE MONITORED TO VERIFY THAT ADDITIONAL WATER IS NOT ENTERING THE TANK.
   SEDIMENT VOLUMES IN TANKS 2100-U AND 2104-U WOULD BE MONITORED TO
   DETERMINE THE RATE OF SEDIMENT ACCUMULATION IN EACH TANK.  THESE
   OBSERVATIONS WOULD BE USED TO DETERMINE A SCHEDULE FOR PERIODIC REMOVAL
   OF SEDIMENT FROM THE TANKS.

   CAPITAL COST                                               $0
   ANNUAL O&M COSTS                                           $586,000
   MONTHS TO IMPLEMENT                                        3

   THIS ALTERNATIVE REMOVES A KNOWN SOURCE OF MERCURY-CONTAMINATED SEDIMENT
   FROM CONTACT WITH WATER IN THE STORM SEWER SYSTEM.  IT ALSO ALLOWS FOR
   THE CONTINUED USE OF TANKS 2100-U AND 2104-U AS SETTLING BASINS TO TRAP
   SUSPENDED PARTICLES OF MERCURY AND SEDIMENT PUMPED FROM THE FAN ROOM
   SUMPS.  THIS ACTION WOULD ACHIEVE SIGNIFICANT RISK REDUCTION EARLY IN
   THE SUPERFUND PROCESS.

   8. SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES

   THIS SECTION PROVIDES THE BASIS FOR DETERMINING WHICH ALTERNATIVE (1)
   MEETS THE THRESHOLD CRITERIA OF OVERALL PROTECTION OF HUMAN HEALTH AND
   THE ENVIRONMENT AND COMPLIANCE WITH APPLICABLE OR RELEVANT AND
   APPROPRIATE REQUIREMENTS (ARARS) TO CERCLA; (2) PROVIDES THE "BEST
   BALANCE" BETWEEN EFFECTIVENESS AND REDUCTION OF TOXICITY, MOBILITY, OR
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   VOLUME THROUGH TREATMENT IMPLEMENTABILITY, AND COST; AND (3) RECEIVES
   STATE AND COMMUNITY ACCEPTANCE.  A GLOSSARY OF THE EVALUATION CRITERIA
   IS PROVIDED BELOW:

            *    OVERALL PROTECTION OF HUMAN HEALTH AND ENVIRONMENT:
                 ADDRESSES WHETHER A REMEDY PROVIDES ADEQUATE PROTECTION
                 AND DESCRIBES HOW RISKS POSED THROUGH EACH PATHWAY ARE
                 ELIMINATED, REDUCED, OR CONTROLLED THROUGH TREATMENT
                 ENGINEERING CONTROLS OR INSTITUTIONAL CONTROLS.

            *    COMPLIANCE WITH ARARS: ADDRESSES WHETHER A REMEDY WILL
                 MEET ALL OF THE APPLICABLE OR RELEVANT AND APPROPRIATE
                 REQUIREMENTS OF OTHER FEDERAL AND STATE ENVIRONMENTAL
                 STATUTES AND/OR PROVIDE GROUNDS FOR INVOKING A WAIVER.

            *    LONG-TERM EFFECTIVENESS AND PERMANENCE: THE MAGNITUDE OF
                 RESIDUAL RISK AND THE ABILITY OF A REMEDY TO MAINTAIN OVER
                 THE LONG TERM RELIABLE PROTECTION OF HUMAN HEALTH AND THE
                 ENVIRONMENT ONCE CLEANUP GOALS HAVE BEEN MET.

            *    REDUCTION OF TOXICITY, MOBILITY, OR VOLUME THROUGH
                 TREATMENT: THE ANTICIPATED PERFORMANCE OF THE TREATMENT
                 TECHNOLOGIES THAT MAY BE EMPLOYED IN A REMEDY.



            *    SHORT-TERM EFFECTIVENESS: THE SPEED WITH WHICH THE REMEDY
                 ACHIEVES PROTECTION AND THE REMEDY'S POTENTIAL TO CREATE
                 ADVERSE IMPACTS ON HUMAN HEALTH AND THE ENVIRONMENT THAT
                 MAY RESULT DURING THE CONSTRUCTION AND IMPLEMENTATION
                 PERIOD.

            *    IMPLEMENTABILITY: THE TECHNICAL AND ADMINISTRATIVE
                 FEASIBILITY OF A REMEDY, INCLUDING THE AVAILABILITY OF
                 MATERIALS AND SERVICES NEEDED TO IMPLEMENT THE CHOSEN
                 SOLUTION.

            *    COST: INCLUDES CAPITAL AND O&M COSTS.

            *    STATE ACCEPTANCE: INDICATES WHETHER THE STATE CONCURS
                 WITH, OPPOSES, OR HAS NO COMMENT ON THE PROPOSED PLAN.

            *    COMMUNITY ACCEPTANCE: THE RESPONSIVENESS SUMMARY IN THE
                 APPENDIX OF THE ROD REVIEWS THE PUBLIC COMMENTS RECEIVED
                 FROM THE PUBLIC MEETING ON THE PROPOSED PLAN.

   8.1 OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

   THE NO ACTION ALTERNATIVE IS NOT PROTECTIVE OF HUMAN HEALTH AND THE
   ENVIRONMENT.  IT CONTINUES TO ALLOW THE TRANSPORT OF THE
   MERCURY-CONTAMINATED SEDIMENT FROM THE TANKS INTO THE STORM SEWER.
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   ALTERNATIVE 2, ABANDON TANKS IN PLACE, REMOVES MERCURY-CONTAMINATED
   SEDIMENT IN THE TANKS FROM CONTACT WITH THE STORM SEWER BUT DOES NOT
   ALLOW THE TANKS TO BE USED AS SETTING BASINS FOR WATER PUMPED FROM THE
   FAN ROOM SUMPS.

   ALTERNATIVE 3, REMOVAL AND DISPOSAL OF CONTAMINATED SEDIMENT, REMOVES
   THE CONTAMINATED MATERIAL FROM THE TANKS AND ALLOWS THE TANKS TO
   CONTINUE TO FUNCTION AS SETTING BASINS.  THIS ALTERNATIVE PROVIDES
   PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT BY REDUCING OR
   CONTROLLING THE RISK THROUGH REMOVAL OF THE CONTAMINATED SEDIMENT AND
   THEREFORE PREVENTING THE SPREAD OF CONTAMINATION.

   8.2 COMPLIANCE WITH ARARS

   FOR ALTERNATIVES 1 AND 2, NO ARARS NEED TO BE MET.  FOR ALTERNATIVE 3,
   THE RESOURCE CONSERVATION AND RECOVERY ACT (RCRA), TENNESSEE
   HAZARDOUS/MIXED WASTE MANAGEMENT REGULATIONS ARE APPLICABLE FOR
   TREATMENT, STORAGE, AND/OR DISPOSAL OF TANKS SEDIMENTS.  IN ADDITION,
   DOE ORDERS FOR MANAGEMENT OF RADIOACTIVE/MIXED WASTES ARE CONSIDERED
   RELEVANT.  ALL ARARS WILL BE MET AS THE INTERIM ACTION IS IMPLEMENTED.
   THE RCRA LAND DISPOSAL RESTRICTION (LDR) REQUIREMENTS WILL BE MET AS
   EXPLAINED BELOW.

   THE RCRA LDR TREATMENT STANDARDS FOR D009 (MERCURY) HAZARDOUS AND MIXED



   WASTE WERE PROMULGATED BY THE ENVIRONMENTAL PROTECTION AGENCY (EPA) ON
   JUNE 1, 1990.  HOWEVER, DUE TO NATIONWIDE SHORTAGE OF TREATMENT
   CAPACITY, EPA ESTABLISHED A 2-YEAR NATIONAL CAPACITY VARIANCE FOR THE
   CLASSES OF WASTES CONTAINED IN THE THREE TANKS AT HE Y-12 PLANT.  THIS
   VARIANCE EXPIRES ON MAY 8, 1992.  THE LDR TREATMENT STANDARDS FOR D009
   WASTE MAY OR MAY NOT HAVE TO BE MET DEPENDING ON THE TIMING OF THE
   SPECIFIC ACTION (STORAGE/DISPOSAL) PLANNED FOR THE REMOVED SEDIMENTS.
   BECAUSE OF THE VARIANCE PRESENTLY IN EFFECT AND THE ALLOWANCE FOR
   ACCUMULATION OF TREATABLE QUANTITIES OF WASTE IN THE LDR STORAGE
   STANDARDS, IT IS NOT NECESSARY TO WAIVE THIS ARAR.

   8.3 LONG-TERM EFFECTIVENESS AND PERMANENCE

   NO ALTERNATIVE PROVIDES A LONG-TERM REMEDY FOR PREVENTING MERCURY FROM
   ENTERING THE STORM SEWER SYSTEM.  ALTERNATIVE 3 IS A PERMANENT SOLUTION
   FOR THE SEDIMENT IN THE TANKS BECAUSE THE SEDIMENT IS COMPLETELY
   REMOVED.  ALTERNATIVE 2 IS NOT A PERMANENT SOLUTION BECAUSE THE
   CONTAMINATED SEDIMENT HAS ONLY BEEN ISOLATED FROM THE ENVIRONMENT, NOT
   MOVED AS IN ALTERNATIVE 3.  LONG-TERM EFFECTIVENESS AND PERMANENCE WILL
   BE EVALUATED AS PART OF THE DEVELOPMENT OF THE FINAL ACTION FOR UEFPC
   AND/OR THE MERCURY USE AREA AT THE Y-12 PLANT.

   8.4 REDUCTION OF TOXICITY, MOBILITY, OR VOLUME OF THE CONTAMINANTS
       THROUGH TREATMENT

   ALTERNATIVES 1 AND 2 PROVIDE NO TREATMENT TO REDUCE THE TOXICITY,
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   MOBILITY, OR VOLUME OF THE CONTAMINANT.  ALTERNATIVE 3 WILL PRODUCE FOUR
   SEPARATE WASTE STREAMS, SOME OF WHICH WILL BE TREATED TO REDUCE THE
   TOXICITY, MOBILITY, AND/OR VOLUME OF CONTAMINANTS.  THE MOBILITY OF
   MERCURY AND RADIONUCLIDES IN THE MIXED WASTE REMOVED FROM TANK 2104-U
   WILL BE REDUCED BY SOLIDIFICATION.  HOWEVER, THIS IS ONLY AN INTERIM
   MEASURE.  THE NEED FOR FURTHER TREATMENT WILL BE EVALUATED AS PART OF
   THE DEVELOPMENT OF THE FINAL ACTION UEFPC AND/OR THE MERCURY USE AREAS,
   WHICH ARE EXPECTED TO INVOLVE MUCH LARGER QUANTITIES OF
   MERCURY-CONTAMINATED SOILS.  ULTIMATELY, THE MERCURY-CONTAMINATED
   HAZARDOUS AND MIXED WASTE WILL HAVE TO BE TREATED TO RCRA LDR TREATMENT
   STANDARDS FOR D009 WASTE.  MERCURY-CONTAMINATED SEDIMENTS REMOVED FROM
   TANKS 2100-U AND 2101-U AND SENT TO A PERMITTED OFF-SITE HAZARDOUS WASTE
   MANAGEMENT FACILITY MAY OR MAY NOT BE TREATED BY A THERMAL MERCURY
   RECOVERY PROCESS PRIOR TO DISPOSAL DEPENDING ON THE DATE OF SHIPMENT.
   IF TREATED, THE TOXICITY AND VOLUME OF CONTAMINANT WOULD BE REDUCED.
   OIL AND OILY WATER IN TANK 2101-U WILL BE SENT TO AN OFF-SITE PERMITTED
   HAZARDOUS WASTE MANAGEMENT FACILITY FOR TREATMENT.  OILS AND HIGH
   ORGANIC CONTENT WASTES ARE TYPICALLY TREATED BY INCINERATION, WHICH
   REDUCES THE VOLUME, TOXICITY, AND MOBILITY OF CONTAMINANTS.
   CONTAMINATED WATER REMOVED FROM THE TANKS WILL HE TREATED ON-SITE TO
   REDUCE TOXICITY BEFORE DISCHARGE.  ALTERNATIVE 3 IS ALSO EXPECTED TO
   IMPROVE THE SETTLING OF SEDIMENTS AND ELEMENTAL MERCURY IN WATER PUMPED
   FROM THE FAN ROOM SUMPS.  THIS SHOULD DECREASE DISCHARGES OF MERCURY TO
   UEFPC.



   8.5 SHORT-TERM EFFECTIVENESS

   THERE WOULD BE NO ADVERSE EFFECTS TO HUMAN HEALTH OR THE ENVIRONMENT
   FROM IMPLEMENTING ANY OF THESE ALTERNATIVES.  ANY SHORT-TERM RISK TO
   WORKERS INVOLVED IN COMPLETING ALTERNATIVE 3 WOULD BE REDUCED THROUGH
   THE IMPLEMENTATION OF A DETAILED SITE-SPECIFIC HEALTH AND SAFETY PLAN.
   ALTERNATIVE 3 IS EFFECTIVE IN THE SHORT-TERM BECAUSE IT WOULD PREVENT A
   KNOWN SOURCE OR CONTAMINATION FROM DISCHARGING TO THE STORM SEWER
   SYSTEM.

   8.6 COST

   THE ESTIMATED COST FOR ALTERNATIVE 3 IS $586,000.  FOR THIS ACTION THERE
   WOULD BE NO COST FOR MONITORING THE TANKS AFTER CLEANING BECAUSE OF
   CURRENT MONITORING PROGRAMS IN PLACE AT THE Y-12 PLANT.

   8.7 STATE ACCEPTANCE

   THE STATE OF TENNESSEE, AS REPRESENTED BY THE TENNESSEE DEPARTMENT OF
   ENVIRONMENT AND CONSERVATION, DOE OVERSIGHT DIVISION, CONCURS IN THE
   SELECTION OF ALTERNATIVE 3 AS AN INTERIM ACTION FOR THE SITE.

   8.8 COMMUNITY ACCEPTANCE

   BASED ON COMMENTS MADE BY CITIZENS AT THE PUBLIC INFORMATION AND COMMENT
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   SESSION HELD ON JULY 22, 1991 AND COMMENTS RECEIVED DURING THE PUBLIC
   COMMENT PERIOD, DOE PERCEIVES THAT THE COMMUNITY BELIEVES THE INTERIM
   ACTION WILL EFFECTIVELY PROTECT HUMAN HEATH AND THE ENVIRONMENT.

   #SR
   9. THE SELECTED REMEDY

   BASED UPON CONSIDERATION OF THE REQUIREMENTS OF CERCLA, THE DETAILED
   ANALYSIS OF THE ALTERNATIVES, AND THE PUBLIC COMMENTS, DOE HAS
   DETERMINED THAT ALTERNATIVE 3, REMOVAL AND DISPOSAL OF CONTAMINATED
   SEDIMENT, IS AN APPROPRIATE INTERIM ACTION UNTIL A FINAL ACTION FOR
   UEFPC AND/OR MERCURY USE AREAS AT THE Y-12 PLANT IS DETERMINED.  BASED
   ON CURRENT INFORMATION, THIS ALTERNATIVE PROVIDES THE BEST BALANCE WITH
   RESPECT TO THE NINE CRITERIA USED TO EVALUATE ALTERNATIVES.

   THE MAJOR GOAL OF THE INTERIM ACTION IS TO REDUCE MERCURY-CONTAMINATED
   SEDIMENT AND ELEMENTAL MERCURY ENTERING THE STORM SEWER SYSTEM FROM
   THREE TANKS.  ALTHOUGH THE INTERIM ACTION WILL NOT COMPLETELY PREVENT
   MERCURY FROM ENTERING THE STORM SEWERS, IT WILL REMOVE KNOWN SOURCES OF
   CONTAMINATION CURRENTLY IN DIRECT CONTACT WITH WATER ENTERING STORM
   SEWERS.  THIS INTERIM ACTION WILL ACHIEVE SIGNIFICANT RISK REDUCTION
   EARLY IN THE SUPERFUND PROCESS.



   THE FINAL REMEDY FOR ELIMINATING MERCURY FROM THE STORM SEWER SYSTEM IS
   NOT ADDRESSED IN THIS INTERIM ACTION ROD BECAUSE SUCH GOALS ARE BEYOND
   THE LIMITED SCOPE OF THIS ACTION.  SUBSEQUENT INTERIM OR FINAL ACTIONS
   ARE PLANNED TO ADDRESS THE GROUNDWATER PUMPED INTO THE STORM SEWER
   SYSTEM BY THE FAN ROOM SUMPS.  THE FINAL REMEDY FOR RELEASES OF MERCURY
   AND OTHER CONTAMINANTS TO UEFPC WILL BE ADDRESSED BY THE FINAL REMEDIAL
   ACTION ROD FOR UEFPC AND OR THE MERCURY USE AREAS.

   10. STATUTORY REQUIREMENTS

   DOE BELIEVES THAT THE REMOVAL AND DISPOSAL OF CONTAMINATED SEDIMENT WILL
   SATISFY THE STATUTORY REQUIREMENTS PROVIDING PROTECTION OF HUMAN HEALTH
   AND THE ENVIRONMENT, WILL ATTAIN ARARS DIRECTLY ASSOCIATED WITH THIS
   ACTION, AND WILL BE COST-EFFECTIVE.  SECTIONS 10.1 THROUGH 10.6 BELOW
   SUMMARIZE THE STATUTORY REQUIREMENTS FOR THE SITE.

   10.1 PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

   THE SELECTED REMEDY PROTECTS HUMAN HEALTH AND THE ENVIRONMENT THROUGH
   REMOVAL OF THE CONTAMINATED SEDIMENT AND PREVENTION OF THE SPREAD OF
   CONTAMINATION.

   10.2 ATTAINMENT OF THE ARARS

   THE SELECTED REMEDY WILL COMPLY WITH ALL IDENTIFIED ARARS FOR THIS
   LIMITED ACTION.  RCRA, TENNESSEE HAZARDOUS/MIXED WASTE MANAGEMENT
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   REGULATIONS, AND TENNESSEE WATER POLLUTION CONTROL REGULATIONS ARE
   APPLICABLE FOR TREATMENT, STORAGE, AND/OR DISPOSAL OF REMOVED SEDIMENT.
   IN ADDITION, DOE ORDERS FOR MANAGEMENT OF RADIOACTIVE/MIXED WASTES WILL
   BE FOLLOWED.

   10.3 COST EFFECTIVENESS

   THE INTERIM ACTION REMEDY EMPLOYS A PROVEN TECHNOLOGY AND AFFORDS
   OVERALL EFFECTIVENESS PROPORTIONAL TO ITS COSTS SUCH THAT THE REMEDY
   REPRESENTS A REASONABLE VALUE FOR THE MONEY.

   10.4 UTILIZATION OF PERMANENT SOLUTIONS AND ALTERNATIVE TREATMENT
   TECHNOLOGY OR RESOURCE RECOVERY TECHNOLOGIES TO THE MAXIMUM EXTENT
   PRACTICABLE

   THE OBJECTIVE OF THIS INTERIM ACTION IS TO REDUCE MERCURY-CONTAMINATED
   SEDIMENT AND ELEMENTAL MERCURY ENTERING THE STORM SEWER SYSTEM FROM
   THREE TANKS.  REMOVAL OF THE CONTAMINATED SEDIMENT WILL ACHIEVE
   REDUCTION IN THE CONTAMINATION AT THE SITE AND WILL ENHANCE THE
   ATTAINMENT OF A PERMANENT REMEDY.  THIS IS NOT THE FINAL ACTION PLANNED
   FOR THE SITE, AND DOE WILL CONTINUE TO EVALUATE LONG-TERM EFFECTIVENESS
   AND PERMANENCE AS PART OF THE DEVELOPMENT OF THE FINAL ACTION FOR UEFPC
   AND/OR MERCURY USE AREAS AT THE Y-12 PLANT.  COMPLETION OF THE RI/PS
   PROCESS WILL FULLY ADDRESS THE PRINCIPAL THREATS POSED BY THE CONDITIONS



   AT THE SITE.  THE FINAL DECISION DOCUMENT WILL ADDRESS UTILIZATION OF A
   PERMANENT SOLUTION FOR THE RELEASES FROM THE SITE VIA THE SURFACE WATER
   PATHWAY.

   10.5 PREFERENCE FOR TREATMENT AS A PRINCIPAL ELEMENT

   THIS IS NOT THE FINAL ACTION PLANNED FOR CONTROLLING RELEASES TO UEFPC
   FROM THE Y-12 PLANT.  THE FINAL REMEDY FOR ELIMINATING MERCURY FROM THE
   STORM SEWER SYSTEM IS NOT ADDRESSED IN THIS INTERIM ACTION ROD BECAUSE
   SUCH GOALS ARE BEYOND THE LIMITED SCOPE OF THIS ACTION.  HOWEVER, AS
   EXPLAINED IN SECTION 8.4, TREATMENT APPROPRIATE TO THE LIMITED SCOPE OF
   THIS ACTION WILL BE UTILIZED AS NECESSARY TO MEET ARARS.  THE SELECTED
   REMEDY WILL UTILIZE SOLIDIFICATION TO TREAT 140 CUBIC FEET OF MIXED
   WASTE.  IF REQUIRED FOR DISPOSAL, 340 CUBIC FEET OF MERCURY-CONTAMINATED
   SEDIMENT WILL BE TREATED AT ON OFF-SITE PERMITTED HAZARDOUS WASTE
   MANAGEMENT FACILITY BY A THERMAL TREATMENT PROCESS FOR RECOVERY OF
   MERCURY.  OIL AND OILY WATER WILL BE TREATED AT AN OFF-SITE PERMITTED
   HAZARDOUS WASTE MANAGEMENT FACILITY.  CONTAMINATED WATER WILL BE TREATED
   AT AN ON-SITE WASTEWATER TREATMENT PLANT.  FINALLY, REMOVING ACCUMULATED
   SEDIMENTS FROM THE OPERATING TANKS WILL RESTORE THEIR SEDIMENTATION
   (TREATMENT) FUNCTION.

   #DSC
   10.6 DOCUMENTATION OF SIGNIFICANT CHANGES

1
 Order number 940620-103843-ROD     -001-001
   page 4239   set 4 with 100 of 100 items

   THE PROPOSED PLAN FOR THE SITE WAS RELEASED FOR PUBLIC COMMENT ON JUNE
   28, 1991, AND THE REMOVAL AND DISPOSAL OF CONTAMINATED SEDIMENT AS THE
   PREFERRED INTERIM ACTION ALTERNATIVE WAS IDENTIFIED.  DOE REVIEWED ALL
   WRITTEN AND VERBAL COMMENTS SUBMITTED DURING THE PUBLIC COMMENT PERIOD.
   UPON REVIEW OF THESE COMMENTS, IT WAS DETERMINED THAT NO SIGNIFICANT
   CHANGES TO THE ALTERNATIVE AS IT WAS ORIGINALLY IDENTIFIED IN THE
   PROPOSED PLAN WERE NECESSARY.�



OAK RIDGE RESERVATION (USDOE)

Site Information:

Site Name: OAK RIDGE RESERVATION (USDOE)
Address: OAK RIDGE, TN

 
EPA ID: TN1890090003
EPA Region: 04

 

Record of Decision (ROD):

ROD Date: 09/30/1992
Operable Unit: 06
ROD ID: EPA/ROD/R04-92/118
 
Media: Surface water.

 
Contaminant: VOCs, Other Organics, Metals

 
Abstract: SITE HISTORY/DESCRIPTION: The Oak Ridge Reservation

(Operable Unit 6) site is located within the K-25 plant, a former
uranium enrichment facility in Oak Ridge, Roane County,
Tennessee. Land use in the area is mixed industrial, recreational,
residential, and agricultural. Since the 1940's, the fabrication,
decontamination, and maintenance processes associated with
activities at the site, known as K-25, have produced hazardous and
radioactive wastes. To dispose of these wastes, treatment, storage,
and disposal facilities were constructed at the K-25 site. In the
mid-1970's, the swampy spring discharge area at the base of one of
the waste disposal units, the K-1070-C/D Burial Grounds, was filled
and a pipe was inserted into the hillside to collect natural seepage for
routing to a storm drain. The pipe discharge is referred to as SW31.
In 1989, K-25 was divided into OUs to address and isolate
environmental problems into more manageable entities, and the
K-1070-C/D Burial Ground and SW31 became part ofthe K-1070
OU. The K-1070 OU is presently undergoing an RI under CERCLA;
however, SW31 has been isolated for interim action. This ROD
addresses an interim remedy to reduce the migration of contaminants
and degradation of the environment caused by the SW31 discharge
while the investigation of the K-1070 OU continues. The objective of
this ROD, which addresses OU6, is to terminate the direct discharge
of contaminants to surface water byintercepting and routing
contaminated waters for treatment via an NPDES- permitted outfall



prior to discharge to surface water. Future RODs will address source
control actions to remediate the K-1070-C/D disposal pits and
trenches, which are suspected of causing releases of hazardous
substances to ground water and a final remediation action to address
ground water contamination problems at the K-25 site as a whole.
The primary contaminants of concern affecting the surface water are
VOCs, including benzene, PCE, TCE, toluene, and xylenes; other
organics, including PCBs andPAHs; and metals, including lead.
PERFORMANCE STANDARDS OR GOALS: Chemical- specific
surface water clean-up goals are based on SDWA MCLs and primary
health advisory. These include benzene 0.005 mg/l; PCE 0.005 mg/l;
TCE 0.005 mg/l; toluene 1 mg/l; xylenes (total) 10 mg/l; naphthalene
0.13 mg/l; and lead 0.05 mg/l. INSTITUTIONAL CONTROLS: Not
provided.

 
Remedy: SELECTED REMEDIAL ACTION: The selected remedial action for

this site includes collecting and pretreating surface water using
oxidation, pH adjustment, and flocculation/clarification to remove
heavy metals, followed by treatment by an air stripper to remove
VOCs, and carbon polishing to remove PCBs; discharging the water
offsite to a NPDES-permitted facility for final treatment prior to
discharge; controlling air emissions from the air stripping process
using carbon adsorption, if necessary, with regeneration or disposal
of the spent carbon; and conducting quarterly surface water
monitoring. The estimated capital cost for this remedial action is
$350,000, with an annual O&M cost of $117,700.

 
Text: Full-text ROD document follows on next page.



Text:
  Interim Record of Decision for the Oak Ridge K-25 Site K-1070
Operable Unit SW31 Spring

September 1992

SITE NAME AND LOCATION

SW31 Perennial Spring, also known as K-1070 C/D Leachate Stream
Oak Ridge Reservation (ORR)
K-25 Site [K-1070 Operable Unit (OU)]
Oak Ridge, Tennessee

STATEMENT OF BASIS AND PURPOSE

This decision document presents the selected interim remedial action for the
SW31 Perennial Spring, which is part of the K-1070 OU of the U.S. Department
of Energy (DOE) K-25 Site in Oak Ridge, Tennessee.  This action was chosen
in accordance with the Comprehensive Environmental Response, Compensation,
and Liability Act (CERCLA) as amended by the Superfund Amendments and
Reauthorization Act of 1986 (SARA) and, to the extent practicable, the
National Contingency Plan (NCP).  This decision is based on the
administrative record file for this site.

The state of Tennessee, after review of relevant documentation, concurs with
the federal agencies on the selected remedy.

ASSESSMENT OF THE SITE

If not addressed by implementing the interim response action selected in
this Interim Record of Decision (IROD), actual or threatened releases of
hazardous substances from this site may present an imminent and substantial
endangerment to public health, welfare, or the environment.

DESCRIPTION OF SELECTED REMEDY

This interim action is the first step towards the remediation of the K-1070
OU, which comprises a burial ground used for the disposal of hazardousand
radiological waste.  SW31 Perennial Spring collects surface seepage waters
and groundwater.  Its discharge is primarily contaminated with organic
compounds.

The selected remedy is to treat SW31 discharge as follows:

   .  discharge preconditioning for removal of fouling agents, followed by

   .  treatment with an air stripper, followed by

   .  carbon polishing, followed by

   .  final treatment of the stream through the Central Neutralization
      Facility (CNF) of the K-25 Site [the CNF is a National Pollutant
      Discharge Elimination System (NPDES)-permitted facility].



Therefore, this interim action will collect and treat the SW31 spring
discharge prior to release of treated effluent to surface water via an
NPDESpermitted outfall.

STATUTORY DETERMINATION

This interim action protects human health and the environment, complies with
federal and state applicable or relevant and appropriate requirements
(ARARs) for its limited scope, and is cost-effective.  Although this interim
action is not intended to satisfy fully the statutory mandate for permanence
and treatment to the maximum extent practical, it does utilize treatment in
furtherance of that mandate.  However, it may not constitute the final
remedy for the SW31 Perennial Spring, because K-1070 OU, of which SW31 is
part, is currently at an early stage of investigation under CERCLA, and
there is no information available now on long-term permanent solutions for K
-1070 OU and SW31.  This action does not constitute the final remedy for the
K-1070 OU; thus, the statutory preference for remedies that employ treatment
to reduce toxicity, mobility, or volume as a principal element is but
partially addressed in this remedy.

This remedy will result in hazardous substances remaining on site at the K-
1070 Burial Grounds above health-based levels.  A review of the remedy will
be conducted within 5 years once the remedy becomes operational and
functional.  To this regard, a remedy becomes operational and functional
either 1 year after construction is complete or when the remedy is
determined by U.S. Environmental Protection Agency (EPA) and the state to be
functioning properly, whichever is earlier.  The review will be conducted to
ensure that the remedy continues to adequately protect human health and the
environment while DOE continues to develop final remedial alternatives for
the site.  Because this is an IROD, review of this site and this remedy will
continue as part of the development of the final remedy for SW31 Perennial
Spring and in the context of the remediation of K-1070 OU.

Interim Record of Decision
for the
Oak Ridge K-25 Site
K-1070 Operable Unit SW31 Spring

September 1992

Prepared for
U.S. Department of Energy
under contract DE-AC05-90OR21851

Prepared by
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R&D        research and development
RCRA       Resource Conservation and Recovery Act
SARA       Superfund Amendments and Reauthorization Act of 1986
SVOC       semivolatile organic compound
TDEC       Tennessee Department of Environment and Conservation
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VOC        volatile organic compound

PART 1.  DECLARATION

SITE NAME, LOCATION, AND DESCRIPTION

Site Identification

The SW31 Perennial Spring, also known as the K-1070-C/D Leachate Stream, is
part of the K-1070 OU located within the K-25 Site, a federal facility on
the ORR. Owned by DOE and managed by Martin Marietta Energy Systems, Inc., K



-25 is in Roane County, 6 miles southwest of the city of Oak Ridge in East
Tennessee (Fig. 2.1).

SW31 is a perennial spring located inside the perimeter fence of K25 (Fig.
2.2).  It surfaces approximately 200 ft west of the K-1070-C/D Classified
Burial Ground on the east side of K-25.  The stream is contaminated
primarily with volatile organic compounds (VOCs).  Heavy metals have also
been found in the water, together with traces of polychlorinated biphenyls
(PCBs) and other agents, including minimal alpha and beta activity.  The
stream flow rate ranges from 3 to 6 gal/min.  It is currently discharged to
a storm drain and eventually flows to Mitchell Branch.

Description

Groundwater is believed to contribute at least part of the stream flow to
SW31. The proximity of K-1070 C/D Classified Burial Ground (a groundwater
mound recharged by meteoric waters) and its position upstream of SW31 lend
credibility to this assumption.  Groundwater flow at K-25 is dominated by
relatively shallow, downgradient movement of meteoric recharge to discharge
areas along Poplar Creek and the Clinch River.

Geologic conditions in the vicinity of K-25 are quite complex. Fracturing
and jointing of the bedrock provide the chief hydrogeologic mechanism for
groundwater flow.  There are 25 known groundwater wells within 1 mile of K-
25, including wells installed at the Tennessee Valley Authority Blair Road
Station, the Blair Road Building at the intersection of Blair Road and
Highway 58, and neighboring private residences.

Access to the spring is restricted because of its position inside the
perimeter fence of K-25.  Admission past the fence is controlled, and all
entrances are guarded.  Potential risk to the general population is reduced
by these institutional controls.

An impact on natural resources from the SW31 spring is the contamination of
surface waters from the discharge into Mitchell Branch, which is the main
surface water feature in the vicinity of SW31.  Mitchell branch flows
northwest to its confluence with Poplar Creek, subsequently joining the
Clinch River waterway.

General Background

There are industrial, recreational, residential, and light agricultural
areas surrounding K-25.  Residential properties closest to K-25 are
approximately 1.5 miles to the north on the lower slope of Black Oak Ridge
in the Poplar Creek/Sugar Grove Valley area.  These neighboring areas are
lightly to moderately populated.

Climate in the Oak Ridge area is classified as humid subtropical. ORR
weather patterns are generally temperate with warm, humid summers and
moderately cool winters.  The mean yearly temperature is ~ 57 F, and the
mean annual precipitation in the region is 54 in.  The region enjoys one of
the calmest wind regimes in the country; the average wind speed is ~ 4.4
mph.



SITE HISTORY AND ENFORCEMENT ACTIVITIES

The Oak Ridge K-25 Site was constructed during World War II to supply the
uranium-enriched material for the Manhattan Project.  The fabrication,
decontamination, and maintenance processes associated with activities at the
K-25 Site produced hazardous and radioactive wastes.  To dispose of these
wastes, treatment, storage, and disposal facilities were constructed at the
K-25 Site.  The K-1070-C/D Classified Burial Ground is one such facility
comprising several potential contaminant sources, including trenches, pits,
diked drum storage areas, and a maintenance storage yard.

A spring with perennial flow (SW31) is located west of and downhill from the
K-1070-C/D Burial Grounds and is contaminated by organic chemicals. The
source of the contaminants in the spring is thought to be wastes, including
solvents and hazardous chemicals placed in the disposal pits.  In the
mid1970s, the swampy spring discharge area at the base of the K-1070-C/D
Burial Grounds was filled, and a pipe was inserted in the hillside to
collect natural seepage for routing to a storm drain.  The pipe discharge
became SW31.

Remediation of SW31 was initially planned under the authority of the
Resource Conservation and Recovery Act (RCRA), as amended by the Hazardous
and Solid Waste Amendments of 1984, within the broader framework of the
remediation of the K-1070-C/D Classified Burial Ground.

During December 1989, the ORR was placed on CERCLA's National Priority List.
In response to this regulatory initiative, K-25 was divided into OUs to
address and isolate environmental problems into more manageable entities.
The K-1070 C/D Burial Ground and SW31 became part of the K-1070 OU.

The K-1070 OU is presently undergoing a Remedial Investigation under CERCLA.
Data collected during the current characterization and during previous
sampling pointed out that SW31 was suited for interim action.  Analysis of
this data confirmed that the initiative was appropriate, and the lead and
support authorities agreed to start interim action for SW31.

An experimental bioremediation project was conducted at the site prior to
the decision for interim action.  Because of the need for prompt remedial
action ensuing from that decision, it was decided to use more reliable and
proven techniques to remediate SW31 rather than perfect an experimental
technology with uncertain performance.  Consequently, the bioremediation
project was terminated for reasons not related to this IROD during early
1992.

Compliance with pending regulations had an important part in the decision
for action.  The NPDES permit for the K-25 Site is presently being renewed;
it will require compliance with water quality standards for the various
stormwater discharges at the site and will prohibit the introduction of
untreated sources into the stormwater system.

HIGHLIGHTS OF COMMUNITY PARTICIPATION

During July 1992, the Proposed Plan for the Oak Ridge K-25 Site K1070 OU
SW31 Spring was released to the public.  This document was made available



both in the administrative record file and at the information repository
maintained by DOE at the Information Resource Center, 106 Broadway, Oak
Ridge, Tennessee.

The Notice of Availability for the Proposed Plan was published in the Oak
Ridger - the daily newspaper of Oak Ridge - on July 2, 1992.  No public
meeting was scheduled, but an opportunity for a meeting was offered in the
Notice of Availability for the Proposed Plan.  The public comment period
lasted for 30 days, from July 2 to July 31, 1992.

Although the public expressed no desire to hold a meeting, several comments
on the proposed plan were submitted.  A response to the comments received
during this period is included in the Responsiveness Summary, which is Part
3 of this IROD.

This decision document presents the selected remedial action for the SW31
Perennial Spring at the DOE's K-25 Site in Roane County, next to the city of
Oak Ridge, Tennessee, chosen in accordance with CERCLA, as amended by SARA,
and, to the extent practicable, NCP.  The decision for this site is based on
the administrative record.

SCOPE AND ROLE OF RESPONSE ACTION

Remediation of the K-25 Site is a complex problem.  Division of the site
into OUs will facilitate the clean-up process.  The K-1070 OU has been
identified as a high priority site in the draft ORR Site Management Plan.
Although the remedial investigation of the K-1070 OU is ongoing, it
wasdetermined that it was appropriate to isolate SW31 for interim action.
This initiative is being undertaken to eliminate an identified and easily
controllable release of hazardous substances to Mitchell Branch.  The goal
of this interim action is to quickly reduce the migration of contaminants
and degradation of the environment while the investigation of the K-1070 OU
continues.

It is expected that this interim action will be followed by one or more
interim or final source control actions to remediate the K-1070-C/D disposal
pits and trenches, which are suspected of causing releases of hazardous
substances to groundwater.  It is also likely that a final remediation
action to address groundwater contamination problems at the K-25 Site as a
whole will be required as K-25 Site remediation progresses.

SITE CHARACTERISTICS

SW31 is a perennial spring that surfaces about 200 ft west of the K-1070-C/D
Classified Burial Ground on the east side of K-25.  The spring discharge is
collected by a pipe inserted into the base of a hill and is conveyed to a
storm drain.  The spring is contaminated by wastes disposed of in trenches
or pits excavated into the hill above the spring although the source of
contamination is not precisely identified.  The principal threat posed by
the contaminated spring is degradation of surface water quality.

The SW31 spring waters contain significant concentrations of several VOCs,
traces of semivolatile organic compounds (SVOCs), PCBs, and various metals.
The total discharge of VOCs from the spring is about 2.4 lb/d based on



maximum measured concentrations.  Maximum concentrations of VOCs are
presented in Table 2.1.  The corresponding drinking water maximum
contaminant levels (MCLs), where available, are included for comparison.
Table 2.2 lists SVOC concentrations. Radiological contamination is minimal:
gross or radiation has been measured at

5 pCi/L (MCL is 15 pCi/L), and gross radiation at 8 pCi/L (MCL is 4
mrem/year, screening level threshold of concern is 30 pCi/L).

Iron is the main inorganic contaminant at a maximum concentration of 41
mg/L. Manganese is also found at a concentration of 13 mg/L.  Both of these
metals exceed the draft NPDES permit water quality limits; they also present
an operational concern (fouling) for most discharge treatment operations.
Table 2.3 presents the inorganic contaminants of concern at SW31.

The leachate stream data compiled from available sources represent maximum
contaminant concentrations.  All VOCs, SVOCs, and metals exceeding the MCL
or the primary health advisory level are listed as well as all
concentrations relevant to process design.  Total PCBs have been measured up
to approximately 0.005 mg/L.  The stream's radioactivity is below the limits
established for drinking water.

Routes of exposure to the public presently are limited by institutional
controls because SW31 is inside the perimeter fence of K-25.  Therefore,
only the current plant employees and technical personnel involved in
environmental activities like sampling are exposed to the contaminated
water.  On the other hand, the stream is discharged to a storm drain and
eventually to the surface water system.  This constitutes a potential hazard
to the environment.

SUMMARY OF SITE RISKS

Risk assessment for interim action examines the threat to human health and
the environment posed by site contamination both in terms of potential
carcinogenic effects and noncarcinogenic toxicity.  EPA guidance states that
the risk assessment performed in support of interim remediation may be
qualitative if insufficient data exist to quantify the risk.  Conditions
analyzed are those existing in the absence of any remediation.  Risk to
human health is expressed in terms of excess cancer risk or in terms of
reference dose thresholds.  In accordance with NCP requirements, ecological
risk for nonhuman receptors was also addressed.

The only medium of concern for this interim action is contaminated surface
water (spring discharge).  In the following screening level risk assessment,
only potential receptors based on current conditions were considered.
Consequently, risk from exposure to the metals or the low concentration of
PCBs in SW31 has not been quantified for human receptors because there are
no complete pathways of exposure under baseline conditions; this will be
discussed later.

Risk to human health was determined on the basis of the maximum detected
concentration for benzene, bis(2-ethylexyl)phthalate, 1,1dichloroethane,
ethylbenzene, hexachloroethane, methylene chloride, tetrachloroethene,
toluene, 1,1,1-trichloroethane, 1,1,2-trichloroethane, trichloroethylene,



vinyl chloride, and xylene.  Certain data relevant to risk assessment was
unavailable for some of the target contaminants, and health risks could not
be derived.

Risk to human health from exposure to contaminated water was evaluated for
the only two receptors under worst-case current conditions-a professional
sampler who collects water samples for analysis and a general plant worker
standing 10 m away from SW31 for 8 h/d, 5 d/week.  Risk for this worker
would represent a conservative upper-bound risk for the occupants of all
buildings near the discharge.  The perimeter fence around K-25 and the
awareness of professional personnel help deactivate many pathways of
exposure; this in turn reduces present risk.  The SW31 discharge, although
potentially harmful, presently does not expose people to significant risks
because of institutional controls.

The pathway of exposure for all potential human receptors is inhalation of
volatilized organics from the water stream.  Table 2.4 shows the toxicity
assessment for the professional sampler, and Table 2.5 shows toxicity
assessment for the general plant worker.  These tables comprise the
quantitative evaluation of both carcinogenic and noncarcinogenic effects.
Excess risk quantifies the increase in probability that an individual will
develop cancer when exposed to contaminants.  This represents the risk to
contract cancer solely because of contamination.  The estimate involves the
evaluation of many assumptions, including duration, manner, and level of
exposure.  Experimental sampling results are the starting point for
estimates and computations.  EPA requires estimation procedures that lead to
upper-bound results, that is, estimates that are very conservative in the
interest of human health and the environment. Excess risk is expressed as a
probability and varies between 1 and 0; a value of 1 represents statistical
certainty, while a smaller number shows a proportionally lower risk.

While the risk of cancer is given as an incremental probability, the danger
of noncarcinogenic harmful effects is obtained by comparison with threshold
reference doses.  A reference dose is an estimate of the daily exposure
level likely to be harmless during a lifetime.  If the actual dose exceeds
this threshold (the ratio of actual dose to reference dose-hazard quotient-
is larger than 1), there may be potential harm in exposure.

Excess cancer risk from exposure to contaminated water is estimated to be 4
X 10[-8] for the sampler and no more than 5 X 10[-5] for the general plant
worker. In other words, a professional sampler is 40 chances in a billion
more likely to contract cancer in a lifetime than if no contamination
existed at SW31; a general plant worker is no more than 50 chances in a

million more likely.  According to the EPA, an excess cancer riskgreater
than 10[-6] (1 in a million) is the lower threshold for concern, while an
excess cancer risk greater than 10[-4] (1 in 10,000) needs very close
attention. Therefore, excess risk for the sampler is insignificant, while
excess risk is below the upper threshold of concern for the general plant
worker. Risk of noncarcinogenic toxicity for the sampler and the worker is
absent; the hazard quotient is well below the value of 1.

The modest risk to human population under present circumstances is an
insufficient reason to dismiss the need of interim action for SW31.



Ecological risk is a reason for concern.  The ecological receptors most at
risk from SW31 are aquatic organisms in Mitchell Branch.  Insufficient data
exist for a quantitative evaluation of this risk, but some evidence is
available regarding acute toxicity on test organisms.

Two tests were performed with samples from the SW31 discharge to verify the
harm to aquatic life from acute toxicity.  In both cases, half the test
organisms placed in a mixture of clean water and as little as 4 to 6% of
�SW31 discharge died within 48 hours.  This gives rise to the qualitativ
assertion that risk exists.  However, streams from SW31 are combined with
other sources of water and contaminants before discharge into Mitchell
Branch.  Available information is insufficient to determine the present
effect that the SW31 discharge alone would have on Mitchell Branch.

DESCRIPTION OF ALTERNATIVES

As previously discussed, the primary mechanism for release of contaminants
to the environment from the SW31 spring is direct discharge of contaminated
spring water to the K-25 storm drain system.  The storm drain conveys flow
from the SW31 spring to Mitchell Branch.

The objective of this interim remedial action for SW31 is simply to
terminate the direct discharge of contaminants to surface waters
byintercepting and routing contaminated waters for treatment prior to
discharge to surface waters via a NPDES-permitted outfall.  The contaminants
found in the SW31 spring are amenable to removal by proven physical/chemical
treatment technologies.

Three treatment alternatives were identified.  Each of these, as well as a
no-action alternative, was subjected to a detailed analysis that applied the
nine evaluation criteria established by the SARA and NCP.

The no-action alternative, which is required to be evaluated for all CERCLA
remedial actions, serves as a baseline for comparison against the other
alternatives and must be carried through the detailed analysis of
alternatives. The no-action alternative does not include any active response
measures, but rather consists solely of monitoring and activities in support
of monitoring.

Alternative 1, No Action

CERCLA requires that the no-action alternative be evaluated at every site to
establish a baseline for comparison.  Under this alternative, no further
action would be taken at the site to reduce risk to human health and the
environment from water contamination.  Therefore, no cleanup would be
performed, and current site risks would not be mitigated.

The no-action alternative includes monitoring of ongoing contamination.
Under this alternative, SW31 would be monitored quarterly until a final
remedial action for K-1070 OU is undertaken.

This alternative may not meet the requirements of the Fish and Wildlife
Coordination Act [16 United States Code (USC) 661 et seq.] as the discharge
to a storm drain and then to Mitchell Branch creates a potential risk to



fish and wildlife.  Also, the Tennessee Department of Environment and
Conservation (TDEC) Water Quality Control Act [Chapter 1200-4-3.03(g) of the
Rules of TDEC] prohibits the discharge of toxic substances that would impact
thegrowth of aquatic life.  In addition, renewal of the K-25 NPDES permit
will impact the current practice of routing the untreated stream to a storm
drain.

Radiation protection standards are not expected to be violated. These
standards are presented in DOE Orders 5400.5 and 5480.11; although not ARARs
for remediation, these documents are to-be-considered regulations and are
legally binding for DOE's contractors.

This alternative does not reduce the current risk to health and the
environment.

Alternative 2, Carbon Adsorption

Carbon adsorption has been used extensively to remove many organic compounds
from contaminated waters.  The removal process relies on the affinity
between contaminants and activated carbon particles.  Besides organics,
activated carbon can also adsorb some inorganic constituents, even in low
concentrations.

A commercially available carbon adsorption treatment system is the primary
means for the remediation of SW31 under this alternative.  Column-type
systems allow efficient use of adsorption capacity.  For this alternative,
an off-the-shelf, skid-mounted unit would be used.  With minimal
infrastructure (a pump station and a concrete slab), this equipment would
become an operative treatment unit. Once the carbon is exhausted and cannot
adsorb any more contaminants, the skid-mounted unit may-if certain
conditions are met-be shipped back to the vendor for regeneration while a
stand-by replacement is put in service.

Contaminated waters from SW31 would require pretreatment to remove suspended
solids and other fouling agents that hinder the operation of treatment by
carbon adsorption.  Pretreatment is required at least for iron and
manganese, which are detected in relatively large concentrations in SW31.
An off-theshelf pretreatment system with capability for oxidation, pH
adjustment, and flocculation/clarification has been considered because it
will be effective even for the high concentrations of iron and manganese
that have been found.

Water from the spring would flow through a commercial pretreatment unit and
then to the carbon adsorption treatment system.  The reactor stream would
eventually discharge to a storm drain and on to Mitchell Branch.

Pretreatment unit and main treatment system maintenance and replacement
needs must be determined through stream monitoring.  However, the analysis
of SW31 waters and a theoretical evaluation of this treatment system show
that maintenance and regeneration of activated carbon as the primary means
of treatment would be very demanding.  The type and amount of contaminants
present in SW31 would rapidly exhaust large quantities of activated carbon,
creating an unrealistic need for maintenance.  Besides, residual toxicity
not amenable to removal by activated carbon may remain in the stream, and



implementing this alternative may present technical complications.

Due to traces of radioactivity in the water, this alternative could also
result in the generation of relatively large volumes of mixed waste from
carbon adsorption since carbon may concentrate the radioactive contaminants.
If mixed waste is generated, the carbon will not be returned to the vendor
for regeneration, but will be stored and disposed of as explained in the
waste management plan, which will be prepared as part of the remedial design
work plan.  The pretreatment unit may also generate hazardous or mixed waste
as a by-product of cleaning the water.

Because of the potential presence of heavy metals in the stream, there are
still some unknown factors involved with this alternative relative to its
compliance with the Fish and Wildlife Coordination Act, the TDEC Water
Quality Control Act, and the forthcoming K-25 NPDES permit.  Compliance with
radiation protection standards is expected.  Standards for the operation of
miscellaneous treatment units are codified in 40 Code of Federal Regulations
(CFR) 264.601.  These standards require location, design, operation, and
closure of the unit in a manner protective of human health and the
environment.  If the treatment system will include tank(s), regulations on
tank storage, operation, and closure in 40 CFR 264.111 and 264.190 et seq.
may be applicable or relevant and appropriate for this remedial alternative.
This will depend on whether the new units are part of a wastewater treatment
system subject to regulation under Section 402 of the Clean Water Act. In
the latter case, the tank standards would not be applicable but may be
relevant and appropriate.

The expected performance of the carbon treatment system will provide
effluent quality in compliance with the cleanup standards (MCLs) listed in
Tables 2.1 and 2.2.  The heavy metals detected in SW31 probably contribute
to the toxicity to aquatic life:  the cleanup standards (MCL) of Table 2.3
can be attained, but the pretreatment stage may require modifications to
include cleanup of metals.

Treatment residuals will be tested before disposal.  If the residuals are
RCRA-characteristic waste, the Land Disposal Restrictions of 40 CFR 268 will
apply.  If mixed waste, they will also be handled according to DOE Order
5820.2A, Radioactive Waste Management.

This alternative neutralizes current risk to human health and may neutralize
risk to the environment.  Field confirmation of the effectiveness of
treatment is needed as this result is possible but not guaranteed.

Capital costs associated with Alternative 2 are estimated at $230,000 with
annual operation and maintenance costs at $380,000.  This alternative will
require 10 months for implementation.

Alternative 3, Air Stripping and CNF Treatment

Air stripping is a process through which volatile compounds aretransferred
from water to air, thus cleaning up the water.  In turn, stripped
contaminants become gaseous and volatilize in the atmosphere.  A large
volume of air is required to strip volatile contaminants from water; gaseous
contamination is therefore diluted before it is released to the atmosphere.



Compliance with air emissions standards may require cleanup of the gaseous
emissions.  Air stripping is only effective for removing contaminants that
vaporize easily; for example, it cannot extract metals.

An air stripper is a device used to create conditions favorable to the
gasification of contaminants dissolved in water.  For this alternative, a
standard design air stripping tower available off-the-shelf from a
commercial supplier in a standard design will be skid-mounted and put in
service with minimal infrastructure.  If air emissions are excessive, a
commercially available gas control system or another acceptable solution in
compliance with applicable air quality regulations (Chapter 1200-3-3 of the
Rules of the TDEC) will be used to mitigate this problem.

The stream from the air stripper is not sufficiently clean to be discharged
although VOCs have been removed.  For instance, PCBs may still be in the
water since they are not likely to be removed by air stripping.  Heavy
metals would still be in the water.  The CNF can remove metals but cannot
treat PCBs; therefore, PCBs would have to be cleaned up before the water was
pumped to the CNF.  This can be accomplished through a stream polishing
stage by means of activated carbon.  After air stripping of VOCs, carbon is
an effective and efficient technology for polishing the water.

Overall, for this alternative the contaminated water from SW31 would first
go through preliminary treatment, as considered for Alternative 2 to remove
fouling agents.  After pretreatment, the water will flow to the stripping
tower for removal of VOCs and then to carbon polishing.  The polished
streamis eventually routed for treatment to the CNF, an NPDES-permitted
facility, for subsequent discharge at Outfall 011.  The CNF is about 0.5
mile from the SW31 site.

The pretreatment unit would require maintenance as determined by stream
monitoring, and the air stripping tower may require periodic acid washes to
prevent fouling.  Air stripping will generate gaseous emissions.
Theoretically, off-gas control does not appear necessary, but if it were,
the potential advantage of off-gas control vs carbon adsorption as the main
water treatment is that since air emissions are free from radionuclides, the
carbon used will not be a mixed waste.

The rate of exhaustion of activated carbon in the polishing stage is modest;
thus, if applicable, the volume to handle as mixed waste is also small.  The
potential for generation of hazardous or mixed waste from the pretreatment
stage is the same as in Alternative 2.

In addition to the ARARs cited for previous alternatives, the air quality
standards in Chapter 1200-3-3 of the Rules of TDEC would apply to this
remedial alternative.  Besides, the polishing stage stream must meet the
waste acceptance criteria of the CNF (listed in The Oak Ridge Gaseous
Diffusion Plant K-1407-H and K-1407-A Central Neutralization Facility Waste
Acceptance Criteria).

The expected performance of the treatment system will provide effluent
quality in compliance with regulations.  Cleanup standards as the MCLs
listed in Table 2.1, 2.2, and 2.3, or the mandates of the K-25 NPDES permit
for outfall 011 are attainable.



This alternative neutralizes current risk to human health and the
environment.

Capital costs of Alternative 3 are estimated at $350,000 with annual
operation and maintenance costs at $120,000.  This alternative requires 10
months for implementation.

Alternative 4, Air Stripping and Direct Discharge

This alternative, like Alternative 3, includes pretreatment, air stripping,
and carbon polishing.  It differs from Alternative 3 because, after being
polished, the stream is directly discharged to a storm drain instead of
being transferred to CNF for further treatment.

Toxicity testing of the polished stream before release to the environment
would be necessary to verify the viability of this discharge option. Without
a pilot test, this alternative's feasibility cannot be quantitatively
evaluated or effectively determined.

Carbon polishing would remove residual PCBs.  However, the heavy metals
detected in SW31 probably contribute to the toxicity to aquatic life and may
flow through the treatment system.  Conversely, the pretreatment stage could
possibly be modified to extend its function to include cleanup of metals.
This modification, in turn, could require the addition of treatment
chemicals that may be harmful to the environment if not removed, and the
modification may only be partially successful.

The implementability of this alternative remains uncertain without field
verification.  However, it would probably be more involved than Alternative
3 and require some design modifications.

Maintenance and replacement times for the pretreatment unit and the
activated carbon system would need to be determined through stream
monitoring.  The air stripping tower would require periodic acid washes to
prevent fouling. Generation of waste would be similar to Alternative 3, with
some uncertainty about the need for different chemicals for pretreatment.

There are no additional ARARs besides those examined for Alternatives 1, 2,
and 3.  As in Alternative 2, there is uncertainty about compliance with the
Fish and Wildlife Coordination Act, the TDEC Water Quality Control Act,
andthe forthcoming K-25 NPDES permit because of the potential presence of
heavy metals in the stream.

This alternative neutralizes current risk to human health and may neutralize
risk to the environment.  Field confirmation of the effectiveness of
treatment is needed as this result is likely but not guaranteed.

Capital costs of Alternative 4 are estimated at $260,000 with annual
operation and maintenance costs at $120,000.  This alternative would require
10 months to be implemented.

SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES



Decision Matrix

Table 2.6 shows a schematic summary of the following analysis.

Overall Protection of Human Health and the Environment

Alternative 1 does not offer sufficient protection of human health and the
environment; baseline conditions are not acceptable.  Alternatives 2, 3, and
4 offer satisfactory protection from exposure to the contaminants discharged
by SW31 by removing the contaminants from the water and minimizing harmful
effects through treatment.

Alternatives 2, 3, and 4 intend to achieve the same result through solutions
that are technically different.  Alternative 3 provides for the protection
of health and the environment through final stream polishing at an NPDES-
permitted facility.  The level of protection offered to human health and the
environment for Alternatives 2 and 4 depends on resolving the remaining
uncertainty about the impact to wildlife from residual contaminants in the
discharge.

Compliance with ARARs

Chemical-Specific ARARs:  Alternative 3 is expected to meet chemical-
specific regulatory limits for discharge.  Alternatives 2 and 4 can possibly
meet these limits as well.  CNF treatment, which results in an NPDES-
permittedstream, meets radiation protection standards for

Alternative 3.  In view of the very minimal radiological contamination of
SW31, it is also expected that Alternatives 2 and 4 will comply, but field
verification would be necessary to ascertain compliance with DOE Orders
5400.5 (2/8/90), 5820.2A (9/26/88), 5480.11 (7/20/89), and the as low as
reasonably achievable principle.

Location-Specific ARARs:  In the immediate proximity of SW31, it appears
that the direct environmental impact would be limited to siting the
temporary treatment system.

Action-Specific ARARs:  Standards for operation and maintenance of
miscellaneous treatment units in 40 CFR 264.601 are applicable to the
components of the remedial alternatives studied.  Tank storage regulations
in 40 CFR 264.111 and 264.190 et seq. may be applicable or relevant and
appropriate, as discussed previously.  Treatment residuals and by-products
must be tested before disposal and managed as hazardous or mixed waste, as
applicable. Alternatives 2, 3, and 4 can comply with these regulations.  Air
emissions from the air stripper must meet state ambient air quality
standards.  The NPDES permit in force at K-25 establishes the regulatory
framework for the treatment of discharge and their release to the
environment.  Discharges to Mitchell Branch are prohibited if they contain
toxic substances that could cause specific toxic effects or hinder growth of
aquatic life.  For Alternatives 2 and 4, this will need technical attention
during implementation.

Long-Term Effectiveness and Permanence



Long-term effectiveness and permanence of an interim solution should be
evaluated with the understanding that this remedial initiative is temporary.
Regulatory guidance recommends that temporary remediation beevaluated in the
framework of overall site strategy.  For instance, an interim remedy should
be considered effective until a permanent remedy can be implemented, but its
suitability for incorporation into the permanent solution should be
examined, if possible.  No information is available today on a future
permanent remedial solution for SW31.  It is therefore impossible to answer
this question with any certainty at this time.

Alternative 2 demands constant maintenance.  Removal of the type and amount
of contaminants found in the SW31 discharge requires large quantities of
activated carbon and will impose an impractical maintenance burden.  Carbon
adsorption will perform poorly in the short term and is not a viable long-
term solution. In addition, the presence of residual toxicity in the stream
is possible.

The effectiveness and permanence of Alternative 3 is good.  This alternative
requires transportation of water to the CNF, and collection of environmental
remediation discharge at the CNF is endorsed by the NPDES permit at K-25.
Successful treatment in this facility is guaranteed once the waste
acceptance criteria are met.  Discharge occurs at Outfall 011, which is
monitored under the authority of the NPDES permit.  Incorporation in a long-
term solution may be possible, but this advantage is speculative at present.

For Alternative 4, which releases treated waters into Mitchell Branch,
stream monitoring from the polishing stage will require constant attention.
Also, field verification of effectiveness is necessary to confirm the degree
of cleanup that can be obtained.

Reduction of Toxicity, Mobility, or Volume Through Treatment

Reduction of toxicity, mobility, or volume is a complex objective that is
seldom fulfilled in all its aspects.  All alternatives will generate waste
that may be RCRA-listed or mixed as a by-product of the pretreatment stage.
Alternative 2, if implemented, would produce very large amounts of exhausted
activated carbon that require either regeneration or handling as mixed
waste. Alternatives 3 and 4 will produce air emissions that may potentially
require cleaning with commercial off-gas control equipment even if this
appears unnecessary.  These alternatives also require regeneration of the
polishing stage.  For all alternatives, pretreatment may generate hazardous
or mixed waste. All by-products of water treatment need to be monitored and
tested as appropriate. If by-products are classified as hazardous or mixed
waste, their management and disposal will comply with applicable
regulations.

Short-Term Effectiveness

Alternatives 2, 3, and 4 have very similar short-term impacts as a result of
incidental construction requirements.  For example, the necessity of
rerouting the contaminated discharge creates a potential risk for all
personnel involved in construction.  Having workers near SW31 while it is
untreated is not desirable, but this risk can be managed effectively.
Impact of construction on the environment is considered negligible.  Human



communities outside the perimeter fence of K-25 will not be affected by
activities related to the implementation of a remedial alternative.

The effectiveness of all action alternatives is prompt.  Protection of the
environment from contamination is achieved immediately after the operation
begins.

Implementability

All remedial alternatives are based on mature technologies, but
implementation may require design modifications for Alternatives 2 and 4
based on results from field tests.  The goals projected for each alternative
are technically realistic in the scope of the alternative; however, the lack
of a field pilot study creates some uncertainty.  For timely remediation, a
higher degree of uncertainty in the design was preferred over a longer
period of engineering development.  The administrative feasibility of these
alternatives depends on the achievement of a consensus among DOE and
regulatory agencies involved in the evaluation and approval process.

Cost

Order-of-magnitude costs for capital expenditure vary from $230,000
(Alternative 2) to $350,000 (Alternative 3).  Annual operation and
maintenance costs vary from $120,000 (Alternative 3) to $380,000
(Alternative 2). Alternative 4 costs are intermediate.  There is significant
uncertainty in these estimates.  The lack of a pilot test leaves a broad
margin of indetermination, for instance, on the characterization of by-
product wastes and on other issues, as previously discussed.

State Acceptance

The state of Tennessee has reviewed the alternatives proposed for interim
action at SW31.  TDEC concurs with the selection of Alternative 3, Air
Stripping and CNF Treatment, as the alternative best suited for interim
remediation of SW31 Leachate Stream.

Community Acceptance

During the public comment period for the Proposed Plan for the remediation
of SW31, several comments and questions were presented about the proposed
alternative.  There was, however, consensus about the appropriateness of
Alternative 3 for interim action at SW31, and the public agreed with the
selection of this alternative.  The Responsiveness Summary of this IROD
addresses the questions and comments from the public in detail.

THE SELECTED REMEDY

Based on consideration of the requirements of CERCLA, the analysis of the
alternatives, and public comment, DOE, EPA, and the state of Tennessee have
determined that Alternative 3, Air Stripping and CNF Treatment, is the most
appropriate remedy for interim action at the SW31 Perennial Spring, K-25
Site 1070 OU, Roane County, Tennessee.

Alternative 3 comprises the installation of a pretreatment unit, an air



stripping tower, and a carbon adsorption polishing stage available off-the-
shelf from commercial vendors.  Discharge from SW31 would be treated through
this system and then routed to the CNF-an NPDES-permitted facility-for final
treatment to remove all residual contaminants in the water.  Up to 9000
gal/d of water would be treated.  Figure 2.3 shows a simple flow diagram to
illustrate the various treatment stages.

The purpose of this response action is to control potential risk to health
and risk to the environment posed by the contamination of the SW31 stream.
Existing conditions at the site pose an excess lifetime cancer risk of 5 x
10[-5] to the general plant worker.  This risk relates to the organic
contamination of SW31 discharge, which discharges approximately 2.4 lb/d of
VOCs to the environment. This discharge is currently being routed to a storm
drain.  In addition, there is evidence that SW31 stream discharge is toxic
to aquatic life, probably because of its heavy metals concentrations.

This interim action will treat the discharge, which will be able to
eventually be discharged as an NPDES-permitted stream.  This action will
result in neutralization of the risk to health and the environment that SW31
currently poses.  Within 10 months from this IROD, "substantial continuous
on-site physical remedial action" [SARA 120(e)(2)] will have been
implemented.

The expected performance of the treatment system will provide effluent
quality in compliance with regulations.  Cleanup standards, such as the MCLs
listed in Tables 2.1, 2.2, and 2.3 and the mandates of the K-25 NPDES permit
for Outfall 011, are attainable.  Table 2.7 presents an estimation of the
capital costs of each major component of the selected remedy.  Table 2.8
states operation and maintenance costs in terms of annual costs.  A present
value is not computed because of the interim nature of this action.

The operation and maintenance costs may continue consistent with the length
of duration of the environmental restoration of the K-25 Site.

STATUTORY DETERMINATIONS

Protection of Human Health and the Environment

The selected remedy protects human health and the environment from the
contaminated stream of SW31 Perennial Spring through treatment and discharge
of an NPDES-permitted stream.  All pathways of exposure for possible human
receptors and for wildlife and the environment are deactivated through
source control measures by treating SW31 discharge.  There are no shortterm
risks associated with the selected remedy that cannot be effectively
managed, and no adverse cross media impacts are expected from the remedy.

Compliance with ARARs

The selected remedy of discharge treatment through pretreatment, air
stripping, carbon polishing, and final CNF treatment will comply with all
chemical-, action-, and location-specific ARARs for the limited scope of
this interim action.  ARARs are presented below.

Chemical-Specific ARARs:  State Water Quality Criteria (Rules of the TDEC



Chapter 1200-4-3), Safe Water Drinking Act MCLs, and the NPDES permit in
force at K-25.  Although not ARARs, the waste acceptance criteria of CNF
must also be met.  Radiation protection must comply with standards as set
forth in DOE Orders 5400.5 and 5480.11 and radioactive waste management
criteria of DOE Order 5820.2A.  Land Disposal Restrictions in 40 CFR 268
will be adhered to.

Location-Specific ARARs:  The selected remedy must also comply with the Fish
and Wildlife Coordination Act (16 USC 661 et seq.) and the TDEC Water
Quality Control Act [Chapter 1200-4-3-.03(3g) of the Rules of TDEC].

Action-Specific ARARs:  The following action-specific ARARs must be met:
Treatment in a Unit, 40 CFR 264.601; Tank Storage, 40 CFR 264.111, 264.190
et seq.; Leaks or Spills, 40 CFR 302.4, 302.6; Disposal of Treatment
Residuals, 40 CFR 268, DOE Order 5820.2A; Air stripping, air quality
standards (Chapter 1200-3-3 of the rules of TDEC), 40 CFR 265.1032(a)(1).
In addition, the Proposed RCRA Subpart CC, 56 Federal Register (FR) 33490,
July 22, 1991, is to-be-considered.

Cost Effectiveness

The selected remedy is cost-effective.  The overall relationship between the
benefit offered and the expenditure necessary to obtain it compares
favorably to that of the other alternatives studied.

Use of Permanent Solutions and Treatment

Because this is an interim action, the use of permanent solutions needs to
be considered only in the framework of long-term integration with final
remediation for this OU.  Presently, no information is available to this
regard.  Any conclusion would be speculative and, therefore, irrelevant as a
statutory determination.

While the alternatives studied are comparable in implementability and short-
term effectiveness, the selected alternative presents a more favorable trade
-off between cost and effectiveness of remediation.  The discharge of an
NPDES stream is a guarantee of performance and reliably pursues the
reduction of toxicity to aquatic life.

Reduction of toxicity, mobility, or volume through treatment wasthe most
decisive factor in the selection of this remedial alternative.  The state
and local community concurred with the rationale behind this choice.

Although not a permanent solution, the selected remedy meets the statutory
requirement to use treatment technology to the maximum extent practicable.

Preference for Treatment

This interim action satisfies the statutory preference for treatment as a
principal element.  However, it does not definitively address the principal
threats to health and the environment posed by OU K-1070.  Future action for
this OU will be addressed under the remedial investigation scheduled to
start in late 1992.



DOCUMENTATION OF SIGNIFICANT CHANGES

The Proposed Plan for interim remediation of SW31 Perennial Spring, K-25
Site, was released for public comment during July 1992.  The Proposed Plan
identified Alternative 3, Air Stripping and CNF Treatment, as the preferred
alternative. DOE reviewed all comments submitted during the public comment
period.  Upon review of these comments, it was determined that no
significant changes to the remedy as it was originally identified in the
Proposed Plan were necessary.
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OAK RIDGE RESERVATION (USDOE)

Site Information:

Site Name: OAK RIDGE RESERVATION (USDOE)
Address: OAK RIDGE, TN

 
EPA ID: TN1890090003
EPA Region: 04

 

Record of Decision (ROD):

ROD Date: 09/30/1992
Operable Unit: 18
ROD ID: EPA/ROD/R04-92/119
 
Media: Not Applicable.

 
Contaminant: Not Applicable

 
Abstract: SITE HISTORY/DESCRIPTION: The USDOE Oak Ridge

Reservation (Operable Unit 18) site is located adjacent to the City of
Oak Ridge, Anderson County, Tennessee. The Oak Ridge Y-12 plant
was built in 1943 by the U.S. Army Corps of Engineers as part of the
Manhattan Project. Y-12 occupies the upper reaches of East Fork
Poplar Creek in Bear Creek Valley, which lies between Pine Ridge to
the north and Chestnut Ridge to the south. The original mission of
the plant was to separate the fissionable isotope of uranium using
electromagnetic separation. Recent activities at Y-12 have included
the chemical processing of lithium and uranium compounds,
precision fabrication of components from these and many other
materials, and assembly of the components into major subassemblies
for nuclear weapons. In support of these activities, the plant conducts
metallurgical and machine shop operations, including electroplating.
The Plating Shop Container Areas, which are within the fenced
security area of Y-12, receive spent plating solutions and sludge.
Spills in the Plating Shop Container Areas have released inorganic
and organic contaminants to the surrounding subsurface soil;
however, migration of contaminants to ground water and surface
water is unlikely because they are present at low concentrations. The
physical and chemicalproperties of soil and contaminants are not
conducive to the transport of inorganics to the ground water, and the
gravel and asphalt surfaces of the site act to reduce erosion. This
ROD addresses OU18, the soil in the Plating Shop Container Areas.



A subsequent ROD may address future contaminants in ground
water, surface water, and runoff, if necessary, for the UEFPC
Integrator OU. Because the Plating Shop Container Areas are within
the fenced security of Y-12 and are devoid of vegetation, the
probability of detectable impacts to terrestrial and aquatic plants
andanimals is low. Currently, the total excess cancer risk is below the
EPA- established range of concern, and noncarcinogenic health
effects are also below the threshold for potential concern, based on a
conservative exposure to protect human health at the Y-12 Plating
Shop Container Areas. Therefore, there are no contaminants of
concern affecting this site. PERFORMANCE STANDARDS OR
GOALS: Not applicable. INSTITUTIONAL CONTROLS: Not
applicable.

 
Remedy: SELECTED REMEDIAL ACTION: The selected remedial action for

this site includes no further action. No additional action is necessary
to protect human health and the environment. There are no costs
associated with this no action remedy.

 
Text: Full-text ROD document follows on next page.



Text:
  92-225-161-55 DOE/OR-1049&D3

Record of Decision
for the
Y-12 Plating Shop Container Areas

Prepared for
U.S. Department of Energy
under contract DE-AC05-90OR21851

Prepared by
Radian Corporation
120 South Jefferson Circle
Oak Ridge, Tennessee 37830
Doc. #F920623.1CM51

August 1992
 SITE NAME AND LOCATION
Y-12 Plating Shop Container Areas, S-334 and S-351
Oak Ridge Reservation
Oak Ridge, Tennessee

STATEMENT OF BASIS AND PURPOSE

This Record of Decision (ROD) is issued by the U.S. Department of Energy
(DOE), the lead agency responsible for remediation of the Oak Ridge
Reservation (ORR). In accordance with the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) as amended by the
Superfund Amendments and Reauthorization Act of 1986 (SARA), this document
presents DOE's decision that no further action is necessary to achieve
protection of human health and the environment at the DOE Y-12 Plant (Y-12)
Plating Shop Container Areas in Oak Ridge, Tennessee.

The state of Tennessee and the U.S. Environmental Protection Agency (EPA)
concur with this "no further action" decision for the Y-12 Plating Shop
Container Areas.

DESCRIPTION OF THE SELECTED REMEDY:  NO FURTHER ACTION

Based on a conservative exposure scenario for current and future industrial
land use at the Y-12 Plating Shop Container Areas, the total excess cancer
risk is below the EPA-established range of concern, and noncarcinogenic
health effects are below the threshold for potential concern.  Thus, no
further action is necessary to protect human health at this site.
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U.S. DEPARTMENT OF ENERGY
OAK RIDGE Y-12 PLANT
OAK RIDGE, TENNESSEE

DECLARATION STATEMENT

No further remedial action is necessary to achieve protection of human
health and the environment at the Y-12 Plating Shop Container Areas based on
the reasonably foreseeable use of this area for industrial purposes. Because
this ROD addresses only the soil at the Plating Shop Container Areas, review
of these sites and this decision will continue while final remedial
alternatives are developed for the Upper East Fork Poplar Creek (UEFPC)
Integrator Operable Unit (OU), which will assess groundwater, surface water,
and runoff.  A decision on the need to apply a 5-year review for these
sites, as described in CERCLA Sect. 121(c), will be made when the overall
final remedial decisions are made for this area.

Manager, Oak Ridge Field Office
U.S. Department of Energy

Date

Director, DOE Oversight Division
State of Tennessee
Department of Environment and Conservation

9/22/92
Date

for Regional Administrator, Region IV
U.S. Environmental Protection Agency

9-30-92
Date

PART 2:

DECISION SUMMARY

RECORD OF DECISION
FOR THE
Y-12 PLATING SHOP CONTAINER AREAS

U.S. DEPARTMENT OF ENERGY
OAK RIDGE Y-12 PLANT
OAK RIDGE, TENNESSEE

SITE NAME, LOCATION, AND DESCRIPTION

Y-12 is part of the ORR Superfund Site and is adjacent to the city of Oak
Ridge in Anderson County, Tennessee.  Y-12 occupies the upper reaches of
East Fork Poplar Creek in Bear Creek Valley, which lies between Pine Ridge
to the north and Chestnut Ridge to the south.  The Plating Shop Container



Areas lie within the UEFPC watershed.

The Plating Shop Container Areas are the collection and storage sites for
spent plating solutions and sludges generated in the Plating Shop at
Building 9401-2. The Plating Shop Container Areas, S-334 and S-351, are
adjacent to Buildings 9401-2 and 9720-29, respectively, in the southern
portion of Y-12 (see Fig. 1).

The Plating Shop Container Areas are within the fenced security area of Y-12
and are devoid of vegetation; the presence of animals is unlikely.

SITE HISTORY AND ENFORCEMENT ACTIVITIES

The Oak Ridge Y-12 was built by the U.S. Army Corps of Engineers in 1943 as
part of the Manhattan Project.  The original mission of the plant was to
separate the fissionable isotope of uranium ([235]U) using an
electromagnetic separation process.  After World War II, this process was
discontinued in favor of a more economical gaseous diffusion process
conducted at the Oak Ridge Gaseous Diffusion Plant.

Recent activities at Y-12 have included chemical processing of lithium and
uranium compounds, precision fabrication of components from these and many
other materials, and assembly of the components into major subassemblies for
nuclear weapons.  In support of these activities, the plant conducts
metallurgical and machine shop operations, including electroplating.

Building 9401-2 was built in the early 1940s as part of the original plant.
Around 1955, this building was converted to a plating shop for the Metal
Preparation Division at Y-12.  Because wastes generated from these
operations require temporary storage (less than 90 days) pending
transportation to treatment facilities, spent plating solutions and sludges
have beencollected in containers in two accumulation areas - S-334 and S-
351.

Area S-334 is adjacent to Building 9401-2 and has been in use since 1983.
Wastes are transferred via pneumatic pump from the process tanks in Building
9401-2 to movable 600-gal polyethylene tanks.  These polyethylene tanks are
temporarily stored in S-334 before being

shipped to the West End Treatment Facility or the Central Pollution Control
Facility for on-site treatment.  A waste volume of three to four
polyethylene tanks is generated monthly.  The transfer area primarily
consists of gravel over soil, although the extreme east end of S-334 is
paved.  A diked tanker transfer station and diked polyethylene tank transfer
station were recently constructed and are currently used as a 90-day storage
area.

Area S-351 is north of Building 9720-29.  Use of this storage area was
recently discontinued.  Waste sludges and any remaining liquids from the
process tanks in Building 9401-2 were manually shoveled into 55-gal drums,
which were placed on pallets and temporarily stored at S-351, pending
treatment and/or disposal. This area, originally soil and gravel but paved
several years ago, had been in use since 1955.



The Hazardous and Solid Waste Amendments of 1984 (HSWA) to the Resource
Conservation and Recovery Act of 1976 (RCRA) extended EPA's authority to
correct releases to all media and all solid waste management units (SWMUs)
at RCRA facilities.  The first RCRA permit to be approved for the ORR under
the HSWA provisions became effective October 26, 1986.  This permit
specified that general information for all ORR SWMUs was to be provided to
the appropriate regulatory authority and that a RCRA Facility Investigation
(RFI) be conducted for each SWMU known to have released hazardous wastes or
hazardous constituents to the environment.  The two container storage areas,
S-334 and S351, are SWMUs as defined by RCRA and were the subjects of an RFI
completed in 1988 (Energy Systems July 1988).

The ORR was placed on the CERCLA National Priorities List in the November
21, 1989, Federal Register.  Thus, the ORR also falls under the jurisdiction
of the mandates of CERCLA.  Although the investigation of the Plating Shop
Container Areas was initiated under RCRA, subsequent steps in the remedial
alternatives evaluation and selection process conform to CERCLA program
regulations and guidance.

HIGHLIGHTS OF COMMUNITY PARTICIPATION

To fulfill the public participation requirements under Sect. 117(a) of
CERCLA, as amended by the SARA, the Proposed Plan for the Y-12 Plating Shop
Container Areas was released to the public on June 10, 1992, and is
available in the administrative record maintained at the DOE Information
Resource Center at 105 Broadway in Oak Ridge.  The Proposed Plan was
available for public comment from June 15 through July 15, 1992.  Notices of
availability were published in The Oak Ridger on June 14, 1992, in the
Knoxville News-Sentinel on June 16, 1992, and in The Roane County News on
June 17, 1992.  The notice stated that a public meeting concerning the
Proposed Plan would be arranged if requested by June 29, 1992; however, no
one requested a public meeting.

Comments were summarized and responses are provided in the Responsiveness
Summary section of this ROD.  This ROD presents the "no further action"
decision for remediation of the Y-12 Plating Shop Container Areas on the ORR
in Oak Ridge, Tennessee, chosen in accordance with CERCLA, as amended by
SARA and, to the extent practicable, the National Oil and Hazardous
Substances Pollution Contingency Plan.  The decision for this site is based
on the administrative record.

SCOPE AND ROLE OF OU
 Under Superfund, an OU is defined as a discrete action that comprises an
incremental step toward comprehensively addressing site problems. The
Plating Shop Container Areas are included in the Y-12 Study Area, a group of
lower priority contaminant source units, some of which may be assigned to an
OU in the future.  As explained below, DOE has accelerated the CERCLA
decision process for the Plating Shop Container Areas because the sites are
needed for industrial expansion.  Because DOE is proposing "no further
action," the term source control "operable unit" (or OU) is somewhat of a
misnomer when applied to the Plating Shop Container Areas and will not be
used again in this document. However, it should be stressed that the "no
further action" decision pertains to the Plating Shop Container Areas S-334
and S-351 soils only, not to the entire Y-12 Study Area.  The Plating Shop



Container Areas are located within the UEFPC hydrogeologic regime.  The
groundwater, surface water, and runoff associated with this complex
hydrogeologic regime will be addressed by the UEFPC integrator OU as part of
the ORR Y-12 OU strategy.

Use of Plating Shop Container Area S-351 has recently been discontinued.
DOE plans to construct a modern, automated plating facility east of Building
9401-2. Plans for replacing the plating facility are outlined in the
Environmental Assessment for the Plating Shop Replacement, Y-12 Plant, Oak
Ridge, Tennessee (DOE-OR March 1992).  (This document is in the
administrative record file at the DOE Information Resource Center.)
Building 9720-29, including SWMU S-351, along with Building 9811, would be
demolished for construction of this site.  This would require removing the
existing asphalt paved storage area overlying the contaminated subsoil
according to standard Y-12 procedures, as well as excavating the site.  Any
future Plating Shop expansion or decontamination and decommissioning that
will involve excavation at the Plating Shop Container Areas will require
managing excavated soils as solid waste pursuant to RCRA.  Plating Shop
Container Area S-334 will continue to be used to temporarily store waste
plating solutions and sludges.

SITE CHARACTERISTICS

DOE issued a remedial investigation (RI) Report (Energy Systems May 1992)
based on the RFI (Energy Systems July 1988, April 1989), which included a
quantitative baseline risk assessment used to determine the appropriateness
of proceeding with remedial actions and to provide recommendations to
support a ROD.  The results of the RI are as follows:

   .  Spills at the Plating Shop Container Areas have released inorganic and
      organic contaminants to the surrounding subsoil.  The contaminants of
      concern are carbon disulfide, chloroform, ethylbenzene, methylene
      chloride, styrene, tetrachloroethene, toluene, trichloroethene,
      xylene, barium, beryllium, cadmium, chromium, cyanide, lead, mercury,
      and nickel.

   .  The inorganic contaminants present in the subsoil at concentrations
      slightly above regional background levels are cyanide, nickel, and
      lead.  Table 1, derived from the RI report, lists the concentrations
      of these contaminants.  Organic contaminants detected frequently and
      present at low concentrations in the subsoil are tetrachloroethene and
      methylene chloride.  Table 2 presents the concentrations of these
      organic chemicals as noted in the RI.

   .  Site contamination at the Plating Shop Container Areas is limited to
      the subsurface soil.  Migration of contaminants to groundwater and
      surface water is unlikely because they are present at low
      concentrations, the physical and chemical properties of the soil and
      the contaminants are not conducive to the transport of inorganics to
      the groundwater, and gravel and asphalt surfaces of the sites reduce
      erosion.

SUMMARY OF SITE RISKS



Subsoils within the Plating Shop Container Areas currently pose no threat to
human health.  In order to determine the potential adverse human health
effects of the site, DOE has developed a conservative exposure scenario in
which site excavation would expose humans to contaminated soil.  The risk
assessment of this hypothetical exposure scenario is based on current and
future industrial land use.  This baseline risk assessment takes into
account both the cumulative risk of exposure to multiple contaminants and
multiple exposure pathways.  Under conditions most conducive to exposure,
the total excess cancer risk through all exposure pathways to on-site
excavation workers would be approximately 2 x 10[-8].  This means that two
additional people per 100 million would have a chance of contracting cancer
as a result of exposure to the contaminated soil. For plant employees in the
vicinity of the hypothetical excavation, the total excess cancer risk would
be smaller at 2.7 x 10[-9].  These risk values are below the range of
concern (1 x 10[-4] to 1 x 10[-6]) for carcinogenic effects established by
EPA's Office of Emergency and Remedial Response. The contribution to the
total excess cancer risk by beryllium was the highest (1 x 10[-8]) of any
contaminant, but this risk is well below the range of concern. Furthermore,
beryllium was detected at the site in concentrations ranging from 0.9 to 1.1
mg/kg, which corresponds to the background soil concentration (1.1 mg/kg) in
the Oak Ridge, Tennessee, area.

The total exposure hazard quotient for noncarcinogenic risk to excavation
workers is less than one for all contaminants; thus, the risks for
noncarcinogenic health effects are below the threshold potential concern.

The baseline risk assessment indicates that the conditions at the Y-12
Plating Shop Container Areas pose no current or potential threat to human
health or the environment.  Thus, no further remedial action is necessary to
ensure adequate protection under Sects. 104 and 106 of CERCLA.  Should
excavation occur at the site, associated carcinogens are unlikely to pose
significant excess cancer risks.

Because the Plating Shop Container Areas are within the fenced security area
of Y-12 and are devoid of vegetation, the presence of animals is unlikely.
The probability of detectable impacts to terrestrial and aquatic plants and
animals is low.

DESCRIPTION OF THE "NO FURTHER ACTION" ALTERNATIVE

Because the total excess cancer risk is below the EPA-established range of
concern and noncarcinogenic health effects are also below the threshold for
potential concern based on a conservative exposure scenario for current and
future industrial land use, no further action is necessary to protect human
health at the Y-12 Plating Shop Container Areas.  Furthermore, potential
adverse environmental impacts at the site are improbable.  Thus, Sects. 104
and 106 of CERCLA are satisfied.

Although not required for this site by CERCLA, DOE will conduct a review of
the Plating Shop Container Areas every five years.

EXPLANATION OF SIGNIFICANT CHANGES

No significant changes have been made to the "no further action" decision



selected in the Proposed Plan.
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DOE established a public comment period from June 15 through July 15, 1992,
for interested parties to comment on DOE's Proposed Plan for the Y-12
Plating Shop Container Areas.  No public meeting was requested and none was
held.

A responsiveness summary is required by Superfund law and regulations to
provide a summary of citizen comments and concerns about the site, as raised
during the public comment period, and the responses to those concerns.  Four
copies of the Proposed Plan were picked up at the Information Resource
Center for review by the public.  Only the Oak Ridge Local Oversight
Committee, Inc., responded to the Proposed Plan.  The committee concurred in
writing with the selection of the "no further action" alternative for the Y-
12 Plating Shop Container Areas.

PART 3.  RESPONSIVENESS SUMMARY

RESPONSIVENESS SUMMARY

Overview

At the time of the public comment period, the preferred alternative for
interim action at SW31 Perennial Spring, K-25 Site, near the city of Oak
Ridge in East Tennessee, addressed the remediation of SW31 through a 3-
stagetreatment process.  The preferred alternative in the Proposed Plan
cleaned up the discharge by means of air stripping, activated carbon



polishing, and final treatment at CNF, which is an NPDES-permitted water
treatment facility at K-25. This scheme results in the discharge of an NPDES
-permitted stream to surface waters under the established permit for the K-
25 Site.

Judging from the comments received during the comment period, support for
the proposed solution is consistent.  Accordingly, the preferred alternative
has been selected for action at the SW31 site as presented in the Proposed
Plan. The community expressed a preference about routing water to CNF that
has been incorporated in the selected alternative presented in the IROD.

Background on Community Involvement

SW31 Perennial Spring surfaces within the perimeter fence of K-25. Access to
the site is restricted by existing institutional controls.  The
contamination of SW31 has raised little interest in the community at large
because of the isolated location and restricted access to this spring.

The public at large has been involved in the general environmental
restoration of the DOE's facilities on the ORR through various activities on
many occasions. However, interest has focused on SW31 only in correspondence
to the public comment period of the Proposed Plan for Interim Action at this
site.

Summary of Comments Received and Agency Responses

The public comment period was held for 30 days from July 2 to July 31, 1992.
Few comments were received; they are addressed as follows.

Comment:  Routing water to the CNF via pipeline would be desirable if the
time frame for remediation would render this solution economically viable;
otherwise, trucking is preferred.

Response:  The selected remedy comprises a pipeline for routing water to
CNF. Its construction will not adversely impact the time frame for
remediation.  On the other hand, this solution would become economical in a
time frame of 6 months to 1.5 years, compared to transporting water by
tanker.  It is not expected that a permanent solution for SW31 will be
approved before this time. The Remedial Investigation for K-1070 OU is
scheduled to begin in the later part of 1992, and the decision document for
this OU is scheduled after 1996.  This schedule is subject to revision, and
there is presently no assurance about a due date.  It is, however,
reasonably certain that this date will make the time necessary to construct
a pipeline economically attractive when compared to trucking.

Comment:  A categorical exclusion under the National Environmental Policy
Act (NEPA) that is appropriate for removal actions may not be appropriate
for an interim remedial action.  This comment was addressed in the
discussion of NEPA compliance in the Proposed Plan.

Response:  The categorical exclusion for removal actions in Appendix B to
Subpart D of the DOE NEPA Implementing Procedures (Federal Register, Volume
57, Number 80, April 24, 1992) at page 15156 includes actions that are
"taken as final response actions and those taken before remedial action,"



including "treatment, recovery, storage, or disposal of waste at existing
facilities currently handling the type of waste involved in the removal
action."  The installation of an organic air stripper can be defined as a
removal action because it constitutes a form of treatment and disposal of
contaminated waste taken as an interim action that will be superseded by a
final remedial initiative.

Comment:  "In light of the NEPA review and subsequent MemorandumTo-File
referred to in the plan, perhaps the reference to a categorical exclusion is
unnecessary."

Response:  The commenter is correct.  There is no requirement to cite a
categorical exclusion in light of the approved Memorandum-To-File (MTF).
However, the MTF was reviewed to ensure that its contents remained
consistent with the requirements of the DOE NEPA Implementing Procedures
published April 24, 1992, and to ensure that there had been no change in the
scope of the project since the MTF was signed.  It was found that the MTF
was still valid. The reference to the categorical exclusion was, however,
not removed from the text as no conflict is perceived to exist.

Comment:  Why will an easily implemented solution like the selected remedy,
for a problem known since at least 2 years ago as apparent from the NEPA
documentation, take 3 years to put in practice-allowing the 10 months
necessary for implementation?

Response:  A public comment concerning the duration of implementing the
interim action at the site and not applying the removal action in accordance
with 40 CFR 300.415 (b)(1) is acknowledged; however, during early
investigations of the SW31 spring, adequate data needed to be obtained for
use in planning and documenting the removal action as depicted in 40 CFR
300.415(b)(4)(ii)(B). Additionally, due to the variable contaminants
detected in the stream, there was initial uncertainty as to the
appropriateness of an air stripper as the viable treatment alternative.  The
Environmental Management Division at the K-25 Site, in consultation with the
Oak Ridge National Laboratory, initiated a research and development (R&D)
study incorporating a multi-stage bioreactor for R&D demonstration as a cost
-effective, innovative technology.  This approach was initiated in keeping
with EPA's encouragement to use innovative technology(ies) where applicable
on federal installations.  The removal action was not initiated because the
stream did not pose an imminent threat to human health. A time-critical
response was not initiated because the stream did not pose an imminent
threat to human health, although it represented a pressing concern for
possible degradation of the environment.  The interim action process was
chosen as the most effective implementation of a non-time-critical response.

Remaining Concerns

At the end of the public comment period, no other concerns had been raised
by the community.�



OAK RIDGE RESERVATION (USDOE)

Site Information:

Site Name: OAK RIDGE RESERVATION (USDOE)
Address: OAK RIDGE, TN

 
EPA ID: TN1890090003
EPA Region: 04

 

Record of Decision (ROD):

ROD Date: 10/06/1992
Operable Unit: 08
ROD ID: EPA/ROD/R04-92/138
 
Media: Debris

 
Contaminant: Metals, Inorganics, Radioactive Materials

 
Abstract: The 30-acre USDOE Oak Ridge Reservation (Operable Unit 8) site

is a former waste storage area located in the McNew Hollow area,
Roane County, Tennessee. Formerly known as the White Wing Scrap
Yard, WAG 11 is partially wooded and thickly vegetated. The site
lies within the Bear Creek drainage basin near the junction of Bear
Creek and East Fork Poplar Creek.Historically, WAG 11 was used as
a storage area for radioactively- contaminated scrap and debris from
the Oak Ridge National Laboratory (ORNL), the Y-12 plant, and the
K-25 plant (formerly the Oak Ridge Gaseous Diffusion Plant).
Various types of materials, including steel tanks, metal, glass,
concrete, and miscellaneous industrial waste with alpha, beta, and
gamma contamination were stored at the White Wing Scrap Yard
beginning in the early 1950s; however, precise dates of operation are
uncertain. In 1966, efforts began to clean up the site in preparation
for the proposed relocation of the adjacent White Wing Road. Most
ofthe larger surface scrap was removed and buried in ORNL's solid
waste storage area 5. Onsite clean up efforts by USDOE continued,
and in 1970, approximately 6,000 yd[3] of contaminated soil were
removed offsite. Several sampling efforts conducted by ORNL from
1987 to 1991 identified onsite threats posed by the
radiologically-contaminated scrap and debris, which exceeded
regulatory levels. Previous 1991 and 1992 RODs addressed the
United Nuclear Corporation disposal site, sediment at the Y-12 Plant,
sludge at the K-25 Plant, surface water at the K-25 Plant, and soil at



the Y-12 Plant, as OUs 2, 3, 4, 6, and 18, respectively. This ROD
provides an interim action and addresses the contaminated surface
debris remaining at the site. Subsequent RODs will address
additional onsite threats, including those posed by soil, ground water,
and surface water. The primary contaminants of concern affecting
the debris are metals, including lead; other inorganics, including
asbestos; and radioactive materials. SELECTED REMEDIAL
ACTION: The selected remedial action for this site includes
manually collecting and segregating approximately 10,000 ft[3] of
surface debris from WAG 11, based on detectable radioactivity, and
transporting these to the WAG 6 Consolidation Area for disposal;
separating lead bricks and any vessels containing liquids;
decontaminating or reusing the bricks under an existing waste
management system, or if reuse is not feasible, managing these under
RCRA; and disposing of the surface vessels containing free liquids at
a waste management facility. The estimated present worth cost for
this remedial action is $160,000. PERFORMANCE STANDARDS
OR GOALS: Not provided. INSTITUTIONAL CONTROLS: Not
applicable.

 
Remedy: This interim action is intended to reduce the threats to human health

and the environment posed by a variety of radiological and physical
hazards located within the bounds of WAG 11.

The major components of this interim action are:
* collection and segregation of all surface debris at WAG 11 and
* transportation and disposal of debris in WAG 6.

This interim action is not the final action planned for the site, but will
provide a significant reduction in the threats to human health and the
environment by isolating the waste from the environment. After the
contaminated surface debris is addressed, a Remedial Investigation
(RI)/Feasibility Study (FS) is planned that could result in more
remedial actions or a decision to take no further action. Interim
remedial action on WAG 11 prior to completion of the RI/FS will
provide additional benefits consistent with the goals of CERCLA,
including:
. a reduction in further degradation of the environment by eliminating
surface debris as a source of further environmental contamination;
. a reduction in the difficulty, expense, and possible physical harm
associated with site surveillance, maintenance activities, and future
remedial actions by eliminating debris that interferes with mowing,
clearing, and characterizing the site; and
. an increased likelihood of success for future subsurface
investigations by eliminating surface debris that interferes with most
subsurface investigative methods.



 
Text: Full-text ROD document follows on next page.
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PART 1.  DECLARATION

SITE NAME AND LOCATION

Waste Area Grouping (WAG) 11
Oak Ridge National Laboratory (ORNL)
Oak Ridge Reservation (ORR)
Oak Ridge, Tennessee

STATEMENT OF BASIS AND PURPOSE

This decision document presents the selected interim remedial action for
ORNL WAG 11 surface debris.  This action was chosen in accordance with the
Comprehensive Environmental Response, Compensation and Liability Act
(CERCLA) of 1980 as amended by the Superfund Amendments and Reauthorization
Act, and, to the extent practicable, the National Oil and Hazardous
Substance Contingency Plan. This decision is based on the administrative
record for this site.

The State of Tennessee and the U.S. Environmental Protection Agency (EPA)
concur with this interim action for the WAG 11 remediation.



ASSESSMENT OF THE SITE

Actual or threatened releases of hazardous substances from this site, if not
addressed by implementing the response action selected in this Interim
Record of Decision (IROD), may present a current or potential threat to
public health, welfare, or the environment.

DESCRIPTION OF SELECTED REMEDY
 This interim action is intended to reduce the threats to human health and
the environment posed by a variety of radiological and physical hazards
located within the bounds of WAG 11.

The major components of this interim action are:

   .  collection and segregation of all surface debris at WAG 11 and

   .  transportation and disposal of debris in WAG 6.

This interim action is not the final action planned for the site, but will
provide a significant reduction in the threats to human health and the
environment by isolating the waste from the environment.  After the
contaminated surface debris is addressed, a Remedial Investigation
(RI)/Feasibility Study (FS) is planned that could result in more remedial
actions or a decision to take no further action.  Interim remedial action on
WAG 11 prior to completion of the RI/FS will provide additional benefits
consistent with the goals of CERCLA, including:

   .  a reduction in further degradation of the environment by eliminating
      surface debris as a source of further environmental contamination;

   .  a reduction in the difficulty, expense, and possible physical harm
      associated with site surveillance, maintenance activities, and future
      remedial actions by eliminating debris that interferes with mowing,
      clearing, and characterizing the site; and

   .  an increased likelihood of success for future subsurface
      investigations by eliminating surface debris that interferes with most
      subsurface investigative methods.

STATUTORY DETERMINATION

The selected remedy is protective of human health and the environment,
complies with federal and state requirements that are applicable or relevant
and appropriate to the remedial action and is cost-effective.  Thisremedy
utilizes permanent solutions and alternative treatment technologies to the
maximum extent practicable for this site.  However, because this is an
interim action, remedies employing treatment that reduces toxicity,
mobility, or volume as a principal element of the remedial action will be
addressed by the final response action. Subsequent actions are planned to
address fully the principal threats posed by the site.  Review of this site
and of this remedy will be continuing as part of the development of the
final remedy for the site.  Because this remedy will result in hazardous
substances remaining on the site, a review will be conducted within five
years after commencement of the remedial action as final remedial



alternatives are developed.

PART 2.  DECISION SUMMARY

SITE NAME, LOCATION, AND DESCRIPTION

WAG 11 is 1 mile east of the intersection of Highways 58 and 95 in the McNew
Hollow area just north of Pine Ridge.  The site occupies approximately 30
acres in Roane County, Tennessee, and is within the boundaries of the DOE
ORR.  WAG 11 is approximately 3 miles from the western edge of the city of
Oak Ridge, the closest population center.  Figure 1 shows the geographic
location of the site.

Formerly known as White Wing Scrap Yard, WAG 11 is partially wooded and
thickly vegetated.  A forest of small pine trees covers about 30% of the
site, while the remaining area is covered by mixed grass, brush, and young
hardwoods.  The site lies within the Bear Creek drainage basin near the
junction of Bear Creek and East Fork Poplar Creek.  All surface water flow
within the WAG is to Bear Creek along two unnamed tributaries.  Hot Yard
Road bisects the site, and East Fork Ridge Road generally parallels the
northern boundary.  A site map depicting significant geographical and
topographical information about WAG 11 is presented in Fig. 2.

SITE HISTORY AND ENFORCEMENT ACTIVITIES

WAG 11 was a storage area for radioactively contaminated scrap and debris
from the Oak Ridge National Laboratory (ORNL), the Y-12 Plant (Y-12) and the
K-25 Plant (formerly the Oak Ridge Gaseous Diffusion Plant).  Material
(steel tanks, metal, glass, concrete, and miscellaneous industrial trash)
with alpha , beta, and gamma contamination was first stored at the White
Wing Scrap Yard in the early 1950s; however, precise dates of operation are
uncertain. During active use, the area of the scrap yard north of Hot Yard
Road was enclosed with a chain link fence, and the area south of the road
was fenced with barbed wire.

In 1966, efforts began to clean up the site in preparation for the proposed
relocation of White Wing Road.  Most of the larger surface scrap was removed
and buried in ORNL's Solid Waste Storage Area 5.  Site cleanup continued
into October 1970 with the removal of approximately 6000 yd[3] of
contaminated soil from the site.  All fences were removed during these
activities.

ORNL conducted a limited sampling effort in 1987 and 1988 for the purposes
of gaining information on the geology, hydrology, soils, and geochemistry of
WAG 11, as well as information on releases and inventory of hazardous
materials in WAG 11, for use in the design of a Resource Conservation and
Recovery Act (RCRA) Facility Investigation (ORNL April 1988).  ORNL sampled
and analyzed groundwater, surface water, mud, gravel, and soil.

On November 10, 1989, the site was roped and placarded with "Controlled
Area" signs at 50-ft intervals and Tennessee Wildlife Resources Agency
safety zone signs at 100-ft intervals to exclude deer hunters and other
intruders from the site.



A surface radiological scoping survey of accessible areas at WAG 11was
conducted intermittently from December 1989 through July 1991 by ORNL (ORNL
September 1991).  The purpose of this investigation was to provide an
updated contamination status of the site and a basis for the formulation of
interim corrective actions that will limit human exposures to radioactivity
and minimize the potential for contaminant dispersion.

On December 21, 1989, the ORR was placed on CERCLA's National Priorities
List, which mandates specific requirements that environmental restoration
activities must follow.

An Interim Remedial Measures Study (Radian July 1992) was completed in July
1992 to determine the best alternative for reducing the potential health
threat posed by contaminated surface debris on WAG 11.

HIGHLIGHTS OF COMMUNITY PARTICIPATION

The Proposed Plan for the ORNL WAG 11 Interim Remedial Action was released
to the public in July 1992 by inclusion in the administrative record
maintained at the Information Resource Center in Oak Ridge, Tennessee.
Notice of availability of the proposed plan was published in the Oak Ridger
on July 10, 12, and 15, 1992; in the Knoxville News-Sentinel on July 10, 12,
and 15, 1992; and in the Roane County News on July 13, 15, and 17, 1992.

A public comment period was held from July 14 through August 12, 1992.  A
public meeting was not scheduled, but opportunity for a meeting was offered
in the published notice of availability.

A response to the comments received during the comment period is included in
the Responsiveness Summary, which is part 3 of this IROD.  This decision
document presents the selected interim remedial action for the ORNL WAG 11
surface debris.  This selection was made in accordance with CERCLA, as
amended by the Superfund Amendments and Reauthorization Act of 1986, and to
the extent feasible, the National Contingency Plan.  SCOPE AND ROLE OF THE
RESPONSE ACTION

The purpose of this interim remedial action is to reduce the potential
threat to human health and the environment from the radiologically
contaminated scrap and debris lying on the surface of WAG 11.  This interim
action will reduce the potential threat to human health posed by physical
hazards to an inadvertent intruder and the possible spread of radioactive
contamination by that intruder. Collection and disposal of the contaminated
debris will provide a significant reduction in the threat to human health
and the environment by isolating the waste from the environment.  Subsequent
actions under CERCLA are planned to fully address the threats posed by the
remaining exposure pathways at the site. These may include, but are not
limited to, the soils, groundwater, and surface water.  The site will be
evaluated during the RI/FS, as mandated in CERCLA.

This interim action is consistent with planned future activities at the
site. In particular, this interim remedial action will provide a reduction
in the difficulty, expense, and possible future harm associated with site
surveillance, maintenance activities, and future remedial activities by
eliminating debris that interferes with mowing, clearing, and characterizing



the site. This remedial action will also increase the likelihood of success
of future subsurface investigations by eliminating surface debris that
interferes with most subsurface investigative methods.

SUMMARY OF SITE CHARACTERISTICS

Contaminated surface debris that litters much of the surface of WAG 11 is a
result of the intentional storage on the site of contaminated scrap, debris,
and industrial waste.  A cleanup of the site was conducted by DOE in the
late 1960s and 1970s; however, some large pieces and a large quantity of
smaller contaminated debris still remain scattered throughout the site.
Measurement surveys of alpha, beta, and gamma radiation have revealed
thatcontaminants are present on some of the debris in levels high enough to
be of concern.  Swipe sample analytical results have shown elevated
concentrations of [238]U, [137]Cs, and other isotopes.  Results of
radiological surveys on the debris range from 0.5 mrad/h to 21 mrad/h.
Physical hazards include sharp pieces of metal and broken glass on the
ground surface.

SUMMARY OF SITE RISKS

WAG 11 is covered with contaminated debris, including pieces of metal,
glass, graphite, concrete, plastic, wood, and composite materials.  Visual
inspections and radiation measurements made on the surface of the debris
have identified a variety of radiological and physical hazards.
Radiological hazards at the site can present both internal and external
exposures to those accessing it. Physical hazards include sharp pieces of
metal and broken glass lying on the ground that may cause accident or
injury.  A person who trips or falls could be seriously injured by being cut
or punctured.  Injury from contaminated material could potentially cause
radiological contaminants to enter the bloodstream, resulting in internal
exposure.  Material at the site could also be picked up and carried on by
wildlife or someone unaware of the contamination, inadvertently exposing
others to radiation and spreading the contamination off-site.  Asbestos-
containing materials (ACM) are also present on the surface and are a
potential threat.

Contaminated debris at WAG 11 also presents an ecological risk. Wildlife is
exposed to the same types of hazards as those associated with human health
risk, including the possibility of puncture wounds and exposure to ionizing
radiation. Additionally, contaminated vegetation is probable on the site,
and consequently, the potential exists for radionuclide transfer to higher
levels in the ecological food chain.

DESCRIPTION OF ALTERNATIVES

This section provides a description of how each alternative will address the
contaminated surface debris found at WAG 11.  Four alternatives are
presented. These alternatives are not intended to remediate the entire WAG
11 site; instead, they are intended to reduce the risks associated with
contaminated surface debris.  Remediation of the entire site would be
addressed in future CERCLA actions.

Alternative 1-No Action



CERCLA requires that the "no-action" alternative be evaluated to serve as
the baseline for comparison at every site.  Under this alternative, no
further action will be taken to reduce the potential threat to human health
and the environment caused by contaminated scrap and debris on the surface
of WAG 11. This alternative will cost nothing to implement.

Alternative 2-Stage All Debris On-Site

This alternative consists of collecting all surface debris and placing it in
an on-site staging facility.  Activities include clearing vegetation from
inaccessible areas, collection of light and heavy surface debris and ACM,
containerization of debris, and construction of an on-site staging facility.
Containerized debris will then be placed in the staging facility until a
final remedial action is chosen.  Implementation of this alternative will
considerably reduce physical hazards for personnel involved in future
investigations, the final remedial solution, and routine maintenance of WAG
11.  Since the debris has been a source of contamination in the soil and
other media at WAG 11, implementing this temporary measure will help
stabilize the site and prevent further degradation to the environment.

Implementation of this alternative will take approximately 10 months.  The
present worth cost for this alternative, including implementation or capital
cost (including engineering design and construction) and operation and
maintenance (O&M) cost, is estimated to be $348,000.

Alternative 3-Decontaminate Metal Debris and Stage Remaining Debris On-Site

This alternative consists of collecting all surface debris, decontaminating
metal debris, containerization of non-metal debris and ACM, and construction
of an on-site staging facility for the storage of non-metal debris.
Vegetation clearing activities identical to those for Alternative 2 will be
required. Metal debris will be decontaminated using both physical and
chemical processes to remove contamination in successive layers from the
debris' surface. Decontaminated metal debris will be released to an
operational DOE scrap metal facility for final disposition.  Implementation
of this alternative will considerably reduce physical hazards for personnel
involved in future investigations, the final remedial solution, and routine
maintenance of WAG 11. Since the debris has been a source of contamination
for the soil and other media at WAG 11, implementing this temporary measure
will aid in stabilizing the site and preventing further degradation to the
environment.  In addition, the amount of debris to be staged will be
minimized by decontaminating and removing the metal from the site.

Implementation of this alternative will take approximately 12 months.  The
present worth cost for this alternative, including implementation or capital
cost (including engineering design and construction) and O&M cost, is
estimated to be $529,000.

Alternative 4-Disposal of Debris in WAG 6

This alternative consists of collecting all surface debris and removing it
from the site.  Activities include clearing surface vegetation, collecting
surface debris, and transporting and placing the debris in the WAG 6 waste



consolidation area.  Lead bricks and any vessels containing liquids will be
segregated from other debris.  Lead bricks will be decontaminated and reused
ordisposed of under an existing Martin Marietta Energy Systems, Inc.,
(Energy Systems) waste management program.  If reuse is not feasible, the
decontaminated lead will be managed under Energy Systems RCRA programs.
Surface vessels containing free liquids will be flagged for characterization
and disposal in an operational waste management facility rather than in WAG
6.

All other surface debris will be collected, segregated based on surface
radiological measurements, and placed in covered dump trucks and/or boxes
and transported to the WAG 6 Waste Consolidation Area for disposal. The
design and operation of these facilities emphasize isolation of the wastes
from groundwater, surface water, and infiltration, as well as void space
control to minimize future settling.  By placing the debris beneath an
engineered cover system, the potential for contaminants to enter the
environment decreases.

Implementation of this alternative will take approximately 4 months.  The
present worth cost for this alternative is estimated to be $160,000.  The
disposal techniques for this alternative have been modified as noted in the
section titled Explanation of Significant Changes (page 2-15).

SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES

This section provides a basis for determining which alternative provides the
"best balance of tradeoffs" with respect to nine evaluation criteria.  These
criteria are:

   .  overall protection of human health and the environment;

   .  compliance with applicable or relevant and appropriate requirements
      (ARARs);

   .  long-term effectiveness and permanence;

   .  reduction of toxicity, mobility, or volume through treatment;

   .  short-term effectiveness;

   ù  implementability;

   .  cost;

   .  regulatory agency acceptance; and

   .  community acceptance.

Overall Protection of Human Health and the Environment

Alternative 1, No Action, is not protective of and offers no reduction in
risk to human health and the environment.  Alternatives 2, 3, and 4 will
equally reduce the risk associated with surface debris and offer a moderate
degree of protection.  However, Alternative 4 offers the greatest degree of



overall protection of human health and the environment.  Disposing of the
debris in WAG 6 results in reduced handling and processing of the waste and
provides for its long-term disposition.

Compliance with ARARs

Table 1 provides a summary of ARARs for the remedial action. Alternatives 2,
3, and 4 will comply with all listed ARARs.

Long-Term Effectiveness and Permanence

Alternative 1 provides no long-term effectiveness.  Alternatives 2, 3, and 4
provide high long-term effectiveness in preventing surface debris from
further degrading the environment.  Alternative 4 also provides for longterm
disposition of all surface debris; therefore, Alternative 4 has the highest
degree of long-term effectiveness and permanence.

Reduction of Toxicity, Mobility, or Volume Through Treatment

Alternative 1, No Action, does nothing to reduce toxicity, mobility, or
volume of WAG 11 surface debris.  Alternatives 2 and 4 do not incorporate
any treatment technologies for reducing contaminant toxicity, mobility, or
volume. Alternative 3 could increase or decrease the volume of waste
depending on the method used to decontaminate the metal debris.

Short-Term Effectiveness

Alternative 1 provides no short-term effectiveness.  Alternatives 2, 3, and
4 will take quick action to protect human health and the environment in the
short term while a final remedial solution for the entire site is being
developed. However, Alternatives 2, 3, and 4 involve handling and processing
waste, with Alternative 3 requiring the greatest degree of handling, and
hence, the greatest worker exposure.

Implementability

Alternatives 1, 2, 3, and 4 are all technically and administratively
implementable.  Of the action alternatives, Alternative 4 appears to have
the lowest degree of implementation requirements with respect to design and
engineering requirements.  However, it has a higher degree of administrative
requirements because the material must be transported and disposed of at
another WAG on the ORR.

Cost

Alternative 1 does not involve any cost.  Alternative 2 costs $348,000.
Alternative 3 costs $529,000.  Alternative 4 costs $160,000.

State Acceptance

The State of Tennessee has reviewed the alternatives proposed for interim
action at WAG 11.  TDEC concurs with the selection of Alternative 4.

Community Acceptance



During the public comment period for the Proposed Plan, several comments and
questions were presented about the proposed alternative.  In general, the
public agreed with the selection of Alternative 4.  The Responsiveness
Summary of this IROD addresses the questions and comments from the public in
detail.

The Selected Remedy
 Based on consideration of the requirements of CERCLA, the detailed analysis
of alternatives, and public comments, the most appropriate remedy for the
WAG 11 surface debris is a variation of Alternative 4, Dispose of Debris in
WAG 6.  The disposal techniques for the selected remedy have been modified
as noted in the section titled Explanation of Significant Changes (page 2-
15).

An estimated 10,000 ft[3] of debris will be manually collected from the
surface of WAG 11.  Lead surface debris (lead bricks) and any vessels
containing liquid will be segregated from the other debris.  The remaining
debris will then be segregated (detectable radioactivity vs nondetectable),
collected and placed in covered dump trucks and/or boxes, and transported to
WAG 6 for disposal.  Debris will be placed in the waste consolidation area
located in WAG 6. WAG 6 is scheduled to be closed under a CERCLA remediation
in the near future.

The costs of the variation of Alternative 4 presented in Table 2 are based
on best engineering estimates of vegetation cover and debris volume. All
costs were developed for comparison with other alternatives and may not
represent the actual costs.  Changes may be made to the remedy as part of
the remedial design and construction processes.  Such changes, in general,
reflect modifications resulting from the engineering design process.

STATUTORY DETERMINATIONS

Under its legal authority, the DOE's primary responsibility at CERCLA sites
is to undertake remedial actions that achieve adequate protection of human
health and the environment.  In addition, Sect. 121 of CERCLA establishes
several other statutory requirements and preferences.  These specify that
when complete, the selected remedial action for this site must comply with
applicable or relevant and appropriate environmental standards established
under federal and state environmental laws unless a statutory waiver is
justified.  Theselected remedy must also be cost-effective and utilize
permanent solutions and alternative treatment or resource recovery
technologies to the maximum extent practical. Finally, the statute includes
a preference for remedies that employ treatment that permanently and
significantly reduce the volume, toxicity, or mobility of hazardous wastes
as their principal element.  The following sections discuss how the selected
remedy meets these statutory requirements.

Protection of Human Health and the Environment

The selected remedy provides protection of human health by reducing the
existing threat posed by physical hazards and the possible spread of
radioactive contamination to an inadvertent intruder.  The remedy will
provide similar benefits to animal life in the area.  When implemented, the



remedy will also reduce further degradation of the environment by
eliminating the debris as a source of environmental contamination.

Compliance with ARARs

The selected remedy will comply with all the ARARs shown in Table 1, and a
waiver is not requested.

Cost Effectiveness

The remedy will permanently remove the contaminated surface debris from the
site and is, therefore, the most cost-effective alternative available.

Use of Permanent Solutions and Treatment Technologies

The selected remedy provides a permanent solution to the existing and future
threats posed by contaminated surface debris at WAG 11.  It does not utilize
a treatment technology because a viable method is not available.  The
selected represents the best balance of tradeoffs, given the limited scope
of the action.

Preference for Treatment

At this time, viable technologies that address radioactive contamination are
not readily available; containment and isolation from the environment while
radioactive decay occurs appears to be the most desirable method of
mitigation. This remedy is not the final solution or action for remediating
WAG 11; it is an interim action only.  Although this interim action will not
completely remediate the site, it will remove some known sources of
contamination currently in direct contact with soils.  Because of the wide
variety and condition of the debris and nature of contaminants of concern,
treatment is not a viable option at this time.  Treatment will be addressed
in the decision document reflecting the final remedy selection for this
site.

EXPLANATION OF SIGNIFICANT CHANGES

The Proposed Plan for the ORNL WAG 11 Interim Remedial Action was released
for public comment in July 1992.  The Plan identified Alternative 4,
Disposal of Debris at the WAG 6 Waste Consolidation Area, as the preferred
alternative. After the Proposed Plan was released for public review, it was
found that the Waste Consolidation Area may not be ready to receive wastes
in time to be used for this interim remedial action.  A disposal option
consistent with the intent of the preferred alternative was identified and
selected.  The new disposal option provides better confinement of the wastes
from the environment than the Waste Consolidation Area.  Debris will be
placed in low-level waste silos at WAG 6.  Silo disposal is a currently
utilized disposal technology utilizing an engineered facility within WAG 6,
designed and operated to isolate the waste material from surface water and
groundwater, control subsidence and provide radiation protection.
Additional costs as shown in Table 2 for silo disposal are attributed to the
inclusion of silo construction costs.  In the original estimate, facility
construction costs were assumed to be included in the WAG 6 remedial action
effort.
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OAK RIDGE RESERVATION (USDOE)

Site Information:

Site Name: OAK RIDGE RESERVATION (USDOE)
Address: OAK RIDGE, TN

 
EPA ID: TN1890090003
EPA Region: 04

 

Record of Decision (ROD):

ROD Date: 10/06/1992
Operable Unit: 17
ROD ID: EPA/ROD/R04-93/137
 
Media: Soil

 
Contaminant: Radioactive Material

 
Abstract: The 6-acre USDOE Oak Ridge Reservation (Operable Unit 17) site,

a former radioactive treatment facility, is part of the Oak Ridge
National Laboratory (ORNL) located in Roane County, Tennessee.
The site is comprised of eight treatment plots that were used in 1968
as part of a simulated nuclear weapons fallout study in an area
known as the Waste Area Group (WAG) 13 cesium plots. During the
simulation, four of the treatment plots (Nos. 2, 4, 6, and 7) were
seeded with approximately 8.8 Ci of the radioactive compound
cesium[-137], and the remaining plots were used as controls. In
1987, USDOE conducted a surface radiological investigation at, and
around, the site to measure existing levels, and identified elevated
levels in onsite soil. Previous 1991 and 1992 RODs addressed the
United Nuclear Corporation disposal site, sediment at the Y-12 Plant,
sludge at the K-25 Plant, surface water at the K-25 plant, and soil at
the Y-12 Plant, as OUs 2, 3, 4, 5, and 18, respectively. This ROD
addresses the onsite, radioactively-contaminated soil within the plots,
as OU17. Another 1993 ROD addresses contaminated debris, as
OU8. The primary contaminant of concern affecting the soil is
cesium[-137], a radioactive material. SELECTED REMEDIAL
ACTION: The selected remedial action for this site includes
excavating approximately 8,712 ft[3] of cesium-contaminated soil
from each plot, that exceeds 120 pCi/g, to a depth of 2 feet;
containerizing the soil in steel boxes designed to contain low-level
radioactive waste; and transporting it onsite to WAG 6; and lining



the excavated areas with clean fill and covering them with soil and
vegetation. The estimated present worth cost for this remedial action
is $709,500. PERFORMANCE STANDARDS OR GOALS: Soil
contaminated with cesium at levels exceeding 120 PCi/g will be
excavated and disposed of on site at WAG 6. INSTITUTIONAL
CONTROLS: Not provided.

 
Remedy: The purpose of this interim action is to reduce the risk to human

health and the environment resulting from current elevated levels of
gamma radiation on the site and at areas accessible to the public and
adjacent to the site. To achieve this, only the cesium-contaminated
soil within the plot will be addressed. This is not the final action
planned for WAG 13. Subsequent actions are planned to fully
address the remaining threats posed by the conditions at the site. As
mandated in CERCLA, the site will be evaluated during the
Remedial Investigation (RI)/Feasibility Study (FS) for the site.

The major components of the interim action remedy are the
following:
. excavate cesium-contaminated soil until residual contamination is
120 pCi/g;
. containerize the excavated soil in steel boxes designed for the
storage of low-level radioactive waste;
. transport the excavated soil to WAG 6 low-level waste silos by
truck; and
. line each excavated plot with a permeable liner and backfill with a
clean compacted fill material and a topsoil layer.

Interim remedial action on WAG 13 prior to completion of the RI/FS
will provide additional benefits consistent with the goals of
CERCLA, including:
. preventing a known source of cesium-contaminated sediment from
producing elevated levels of gamma radiation on WAG 13 and to
areas accessible to the public,
. reducing further degradation to the environment by eliminating the
source of contamination,
. reducing the difficulty and risk associated with future surveillance,
maintenance, and remedial activities on WAG 13.

 
Text: Full-text ROD document follows on next page.
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PART 1.  DECLARATION

SITE NAME AND LOCATION

Waste Area Grouping (WAG) 13
Oak Ridge National Laboratory (ORNL)
Oak Ridge Reservation (ORR)
Oak Ridge, Tennessee

STATEMENT OF BASIS AND PURPOSE

This decision document presents the selected interim remedial action for the
ORNL WAG 13 in Oak Ridge, Tennessee.  This action was chosen in accordance
with the Comprehensive Environmental Response, Compensation, and Liability
Act (CERCLA) of 1980, as amended by the Superfund Amendments and
Reauthorization Act of 1986, and, to the extent practicable, the National
Oil and Hazardous Substances Pollution Contingency Plan.  This decision is
based on the administrative record file for this site.

The State of Tennessee and the U.S. Environmental Protection Agency (EPA)
concur with this interim action for the WAG 13 remediation.



ASSESSMENT OF THE SITE

Actual or threatened releases of hazardous substances from this site, if not
addressed by implementing the response action selected in this Interim
Record of Decision (IROD), may present a current or potential threat to
public health, welfare, or the environment.

DESCRIPTION OF SELECTED REMEDY

The purpose of this interim action is to reduce the risk to human health and
the environment resulting from current elevated levels of gamma radiation on
the site and at areas accessible to the public and adjacent to the site.  To
achieve this, only the cesium-contaminated soil within the plot will be
addressed.  This is not the final action planned for WAG 13.  Subsequent
actions are planned to fully address the remaining threats posed by the
conditions at the site.  As mandated in CERCLA, the site will be evaluated
during the Remedial Investigation (RI)/Feasibility Study (FS) for the site.

The major components of the interim action remedy are the following:

   .  excavate cesium-contaminated soil until residual contamination is <=
      120 pCi/g;

   .  containerize the excavated soil in steel boxes designed for the
      storage of low-level radioactive waste;

   .  transport the excavated soil to WAG 6 low-level waste silos by truck;
      and

   .  line each excavated plot with a permeable liner and backfill with a
      clean compacted fill material and a topsoil layer.

Interim remedial action on WAG 13 prior to completion of the RI/FS will
provide additional benefits consistent with the goals of CERCLA, including:

   .  preventing a known source of cesium-contaminated sediment from
      producing elevated levels of gamma radiation on WAG 13 and to areas
      accessible to the public,

   .  reducing further degradation to the environment by eliminating the
      source of contamination,

   .  reducing the difficulty and risk associated with futuresurveillance,
      maintenance, and remedial activities on WAG 13.

STATUTORY DETERMINATION

This interim action protects human health and the environment, complies with
federal and state applicable or relevant and appropriate requirements
(ARARs) for this limited-scope action, and is cost-effective.  This action
is interim and is not intended to use permanent solutions and alternative
treatment (or resource recovery) technologies to the maximum extent
practicable, given the limited scope of the action.  Again, this action is
not a final remedy for the WAG.  Therefore, the statutory preference for



remedies that employ treatment that reduces toxicity, mobility, or volume as
a principal element will be addressed at the time of the final response
action.  Subsequent actions are planned to fully address the remaining
threats posed by the site. Because this is an IROD, review of this WAG and
of this remedy will be continuing as part of the development of the final
remedy for the site.

PART 2.  DECISION SUMMARY

SITE NAME, LOCATION, AND DESCRIPTION

WAG 13 is part of ORNL on the ORR CERCLA Site in Roane County, Tennessee.
ORNL is part of the federally owned ORR, managed for DOE by Martin Marietta
Energy Systems, Inc.  The WAG 13 cesium plots are in an approximately 6acre
grassy field 330 ft north of the Clinch River at mile 20.5 and 1.3 miles
south of the intersection of Bethel Valley Road and Tennessee State Route
(SR) 95 (Fig. 1).

The WAG 13 cesium plots are enclosed by a perimeter fence approximately 1000
ft by 250 ft.  There are eight treatment plots that were used for a
simulated nuclear weapons fallout study undertaken by ORNL.  Each plot is 33
by 33 ft and is fenced with sheet metal extending 18 in. below the surface
and 24 in. above surface.  There are no structures on the site.  The
elevated gamma radiation levels emitted from these plots pose a potential
threat to human health and the environment.

SITE HISTORY AND ENFORCEMENT ACTIVITIES

In August 1968, to simulate conditions of a nuclear fallout, four of the
treatment plots (Nos. 2, 4, 6, and 7) were contaminated (seeded) with
[137]Cs; the remaining four plots were used as uncontaminated controls (Fig.
2).  The seeding was achieved by spreading [137]Cs-fused sand particles
evenly over the plots at 72 g/m[2].  Each test plot received 2.2 Ci of
[137]Cs, while the control plots received none.

A surface radiological investigation was conducted at and around the site
between June 1987 and March 1988 by ORNL's Measurement and Development Group
(Yalcintas et al. 1988).  Outside the fenced area, radiation levels were
measured at 23 locations on the Clinch River and 9 locations along the
riverbank.  Radiation levels were also measured inside the fenced area.  The
summary of site characteristics section in this IROD provides more details
regarding radiation levels.

On December 21, 1989, the ORR was placed on CERCLA's National Priorities
List, which mandates specific requirements that environmental restoration
activities must follow.  DOE must also operate in compliance with the
National Environmental Policy Act.  An Interim Remedial Measures Study
(Radian July 1992) for the Wag 13 cesium plots was completed in July 1992 to
determine the best alternative for reducing the health threat posed by the
gamma radiation in the plots.

HIGHLIGHTS OF COMMUNITY PARTICIPATION

The Proposed Plan for the ORNL WAG 13 Interim Remedial Action was released



to the public in July 1992.  The Proposed Plan was made available tothe
public in the administrative record maintained at the Information Resource
Center in Oak Ridge, Tennessee.  Notice of availability for the Proposed
Plan was published in the Oak Ridger on July 10, 12, and 15, 1992; in the
Knoxville NewsSentinel on July 10, 12, and 15, 1992; and in the Roane County
News on July 13, 15, and 17, 1992.  A public comment period was held from
July 14 to August 12, 1992.  A public meeting was not scheduled, but
opportunity for a meeting was offered in the published notice of
availability.

A response to the comments received during the comment period is included in
the Responsiveness Summary, which is Part 3 of this IROD.  This decision
document presents the selected interim remedial action for the ORNL WAG 13
cesium plots. This selection was made in accordance with CERCLA, as amended
by the Superfund Amendments and Reauthorization Act of 1986, and to the
extent feasible, the National Contingency Plan.

SCOPE AND ROLE OF THE RESPONSE ACTION

The goal of this response action is to reduce the risk to human health and
the environment resulting from the current elevated levels of gamma
radiation on WAG 13.  During this interim action, only the cesium-
contaminated soil within the plots will be addressed.  Excavating these
soils and placing them in WAG 6 low-level waste silos will prevent a known
source of cesiumcontaminated sediment from producing elevated levels of
gamma radiation on WAG 13. Subsequent actions under CERCLA are planned to
fully address the threats posed by the remaining exposure pathways at the
site.  These may include, but are not limited to, the soil outside the plot
boundaries, the soil beneath the depth of excavations completed during the
interim action, groundwater, and surface water. The remaining areas of the
site will be evaluated during the RI/FS, as mandated in CERCLA.  This
interim remedial action is consistent with planned future activities at the
site.  In particular, this interim action willprovide a reduction in the
difficulty and risk associated with future surveillance, maintenance, and
remedial activities.

SUMMARY OF SITE CHARACTERISTICS

Contamination on WAG 13 has resulted solely from the intentional deposition
of [137]Cs for the purpose of gaining knowledge of the effects of nuclear
fallout. A total of 8.8 Ci was spread over the four test plots and has
decayed to 5.1 Ci as of June 1992.

The surface radiological investigation conducted at the site concluded that
the maximum exposure to the public would be approximately 0.019 mR/h along
the shoreline closest to the [137]Cs plots and up to 0.150 mR/h at the
perimeter fence.  Gamma ray exposure rates measured at plot boundaries
within the fenced area ranged from 1.3 to 35 mR/h (Yalcintas et al. 1988).

Soil samples taken within the plots indicate that the [137]Cs has been
detected above 1 pCi/g (detection limit) at depths up to 3 ft.

SUMMARY OF SITE RISKS



A preliminary health risk assessment study was conducted for WAG 13 and the
only contaminant of concern was determined to be [137]Cs (Radian July 1992).
Cesium-137 is a beta emitter (512 KeV) that also releases gamma at 661 KeV
and has a 30-year half-life.  Although 1987 soil samples from two locations
between the contaminated plots and the nearby creek bed show that [137]Cs
contamination has migrated (ORNL 1988), the scope of this action is limited
to contamination in the test plots.  Therefore, the risk analysis does not
consider possible contributions from [137]Cs that may have migrated beyond
the test plots. External exposure to ionizing radiation poses the majority
of risk to the exposed populations and was determined to be the dominant
pathway of concern for all three scenarios.

The exposure scenarios examined in the preliminary health riskassessment
were:

   .  a worker who mows the area,

   .  a fisherman/boater on the Clinch River who comes within 150 ft of the
      cesium plots, and

   .  a future on-site homesteader who lives inside the area that is
      currently fenced.

Lifetime cancer risks associated with the WAG 13 cesium plots were
calculated assuming reasonable maximum occupational exposure for the worker
mowing the area, reasonable maximum exposure (RME) for a fisherman/boater on
the Clinch River, and RME for an on-site homesteader.  RME assumptions for
the preliminary health risk assessment were adopted from ORNL's Radiation
Exposure from a Cesium-Contaminated Field (Yalcintas et al. 1988).

The RME scenario for the worker assumes that an individual spends 25 h/year
on-site for 25 years and is exposed to an average gamma rate of 150 uR/h
measured on-site.  The RME scenario for the fisherman/boater assumes that an
individual spends 52 h/year (1 h/week) on the Clinch River near the WAG 13
cesium plots for 30 years and is exposed to a maximum gamma rate of 19 uR/h
measured on the Clinch River.  The RME scenario for the future on-site
homesteader assumes that an individual spends 5600 h/year (16 h/d for 350 d)
for 30 years inside the fence and is exposed to an average gamma rate of 4
mR/h.

The risk to the worker was estimated to be 1 x 10[-3] (1 in 1000 chances of
developing cancer).  The risk to the fisherman/boater on the Clinch River
was estimated to be 2 x 10[-5], and risk to the on-site homesteader was
calculated to be 3 x 10[-1].

Calculated risks from lifetime exposure to radionuclides and chemicals were
compared to the EPA's target risk range of 1 x 10[-6] to 1 x 10[4].  Any
risk values greater than 1 x 10[-4] (1 in 10,000 chances of developing
cancer) are unacceptable, and any risk values less than 1 x 10[-6] (1 in
1,000,000 chances of developing cancer) are acceptable by EPA.  Acceptance
of risks between 1 x 10[-6] and 1 x 10[-4] depends on site-specific
conditions (i.e., population exposure).

The risk to the fisherman/boater falls within EPA's acceptable risk range.



Although exposure to the worker is within DOE guidelines (DOE Order
5480.11), risks to the worker mowing around the cesium plots and to the
onsite homesteader exceed EPA's target risk range.

Ecological risk to plants and animals has not been quantitatively analyzed,
but removal or shielding of the contaminated soil will have a positive
benefit for all risk scenarios.  The WAG 13 area will need further
evaluation for the CERCLA Ecological Risk Assessment and Natural Resource
Damage Assessment during the RI.

If no interim remedial action is taken, actual or threatened releases of
hazardous substances from the WAG 13 cesium plots may present a current or
potential threat to public health, welfare, or the environment.

DESCRIPTION OF ALTERNATIVES

This section provides a description of how each alternative would address
the contamination found at WAG 13.  Four alternatives are presented. These
alternatives are not intended to remediate the entire WAG 13 site. Rather,
they are intended to reduce the threat to human health, and to reduce
further degradation of the environment resulting from elevated gamma
radiation exposures.  Remediation of the entire site will be addressed in
future CERCLA actions.

Alternative 1-No Action

CERCLA requires that the no-action alternative be evaluated to serve as a
baseline for comparison at each site.  Under this alternative, no further
action would be taken to reduce the risk to human receptors from thecurrent
elevated levels of gamma radiation.  Implementing this alternative would
involve no additional costs.

Alternative 2-Shielding

Shielding involves placing reinforced concrete boxes over each cesium plot.
The boxes will deflect and contain the gamma radiation within the box. After
shield installation, gamma radiation exposure rates will be reduced to 9
uR/h at the perimeter fence, thus reducing risk to the general public on or
near the Clinch River.  Besides reducing the level of gamma radiation to 9
uR/h, the shields would reduce rainwater infiltration into the plots,
thereby reducing to some extent potential contaminant transport caused by
rainwater percolation to the groundwater.

Fabrication and construction of the shields would take about 2 months.  The
present worth cost for this alternative, including implementation or capital
cost (including engineering design and construction) and operation and
maintenance (O&M) cost, is estimated to be $203,000.  These costs were
developed for comparative purposes only and may not represent actual costs.

Alternative 3-Excavation and Storage at a Currently Operating Waste
Management Facility

Alternative 3 entails excavating 5200 ft[3] of cesium-contaminated soil from
within the plot boundaries.  Excavation of the contaminated soils would



reduce radiation exposures to background levels.  Excavated material will be
containerized in steel boxes designed for the storage of low-level
radioactive waste and transported by truck to the Interim Waste Management
Facility (IWMF) at ORNL's WAG 6.

Following excavation, each plot will be lined with a (permeable) liner and
backfilled with clean compacted fill material and a topsoil layer. Grass
will then be established to control erosion from the site.  The remedial
action for this alternative will take approximately 2 days.  The present
worth cost for this alternative, including implementation or capital cost
(including engineering design and construction) and O&M cost, is estimated
to be $546,000.  These costs were developed for comparative purposes only
and may not represent actual costs.

Alternative 4-Excavation and Disposal at the WAG 6 Waste Consolidation Area

Excavation and transportation of the soil and construction activities will
be conducted using the same volume, techniques, and requirements as
Alternative 3. Under this alternative, the soil is transported to the WAG 6
waste consolidation area, which is scheduled for closure under a CERCLA
remediation in the near future.  The waste consolidation area is an
engineered waste disposal site that will be designed and operated using best
management practices.  The design and operation emphasizes isolation from
groundwater, surface water, and infiltration, as well as void control to
minimize settling.  By placing the soil beneath an engineered cover system,
the potential for contaminants to enter the environment is further
decreased.

Disposal of the WAG 13 soil at WAG 6 is expected to have only negligible
impact; the amount of contamination and material volume to be excavated from
the WAG 13 cesium plots is very small in comparison to that already existing
at WAG 6. Large amounts of[137] Cs and other radionuclides are already
present at WAG 6. The total amount of material to be placed in WAG 6
represents about one-twentieth of one percent of the volume and about one-
two hundredth of one percent of the radiological contamination present in
WAG 6.

Implementation of this remedial action will take approximately 2 days, not
including time for waste disposal site construction.  The present worth cost
for this alternative, including capital cost(including engineering design
and construction), O&M cost, is $81,000.  These costs were developed for
comparative purposes only and may not represent actual costs.  The
disposaltechniques for this alternative has been modified as noted in the
section titled Explanation of Significant Changes (page 2-16)

SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES

This section provides a basis for determining which alternative provides the
"best balance of tradeoffs" with respect to nine evaluation criteria.  These
criteria are:

   .  overall protection of human health and the environment;

   .  compliance with ARARs;



   .  long-term effectiveness and permanence;

   .  reduction of toxicity, mobility, or volume through treatment;

   .  short-term effectiveness;

   .  implementability;

   .  cost;

   .  regulatory agency acceptance; and

   .  community acceptance.

Overall Protection of Human Health and the Environment

Alternatives 2, 3 and 4 reduce the gamma radiation exposure to acceptable
levels at the WAG 13 perimeter fence.  Alternative 1 does not affect the
current level of exposure to human health and the environment due to the
plots.

Compliance with ARARs

Table 1 provides a summary of ARARs for the remedial action.

Alternatives 3 and 4 complies with all of the listed ARARs. Alternative 2
complies with all of the ARARs except transportation, which does not apply.
Alternative 1 does not meet requirements set forth by DOE orders for
exposure of the public and workers to radiation caused by a DOE facility.
DOE is responsible for ensuring that all DOE activities are operated so that
the radiation dose to individuals will be as low as reasonably achievable
(ALARA). Alternative 1 does not allow this.

Long-Term Effectiveness and Permanence

Alternatives 3 and 4 permanently reduces the radiation risk posed by the WAG
13 cesium plots.  Alternative 2 provides only a temporary solution and does
not prevent potential groundwater contamination.  Alternative 1 provides no
long-term effectiveness.

Reduction of Toxicity, Mobility, or Volume Through Treatment

None of the alternatives reduce toxicity, mobility or volume through
treatment. Viable treatment options for low-level radioactive waste do not
exist at this time.

Short-Term Effectiveness

By removing the contamination, Alternatives 3 and 4 both provide effective
short-term solution to the gamma radiation emanating from the plots.
Alternative 2 will require a short period for the construction of the
concrete boxes and will then provide the required reduction in off-site
radiation exposure.  Alternative 1 provides no short-term solution.



Alternatives 2, 3 and 4 would result in some remedial activity worker
exposure.

Implementability

Alternatives 2 and 4 are equally implementable using conventional materials
and construction techniques.  Alternative 3 is not currently implementable
due to current DOE and Martin Marietta operational restrictions which
prohibit the storage of soils at the Interim Waste

Management Facility.  (Bill Adams of DOE and representatives of Energy
Systems agreed that soils should not be stored at the Interim Waste
Management Facility.)

Cost

Alternative 1 involves no cost.  Alternative 2 costs $203,000. Alternative 3
costs $546,000.  Alternative 4 costs $81,000.

State Acceptance

The State of Tennessee has reviewed the alternatives proposed for interim
action at WAG 13.  TDEC concurs with the selection of Alternative 4.

Community Acceptance

During the public comment period for the Proposed Plan, a single comment was
presented about the proposed alternative.  The Responsiveness Summary of
this IROD addresses the questions and comments from the public in detail.

The Selected Remedy

Based on consideration of the requirements of CERCLA, the detailed analysis
of alternatives, and public comments, the most appropriate remedy for the
WAG 13 cesium plots is a variation of Alternative 4, Excavation and Disposal
at WAG 6 Waste Consolidation Area.  The disposal techniques for the selected
remedy have been modified as noted in the section titled Explanation of
Significant Changes (Page 2-16)

Contaminated soil will be excavated from each plot until the residual
contamination is < 120 pCi/g, and containerized in steel boxes designed for
the storage of low-level radioactive waste.  The boxes will be transported
to WAG 6 by truck.  WAG 6 is scheduled to be closed under a CERCLA
remediation in the near future.  Each excavated plot will be lined with a
permeable liner, backfilled with clean compacted fill material, covered with
topsoil, and revegetated.

The purpose of this interim action is to reduce the current human health and
environmental risk to off-site receptors immediately outside the perimeter
fence and at the banks of the Clinch River.  Existing conditions at thesite
have been determined to pose a lifetime cancer risk that exceeds EPA's
target risk range to a worker mowing around the cesium plots and an on-site
homesteader. Following the remedial action, the risk due to the cesium plots
will be reduced to the equivalent of that posed by nonoccupational exposure



limits.

The cost of the selected remedy, outlined in Table 2, is based on an
estimated excavation depth of 2 ft.  The cost estimate was made assuming
that there would be no waste preparation activities before disposal.  If
waste preparation is required, there will be a one-time fee based on the
total volume of waste placed in WAG 6.  Other changes may be made to the
remedy as part of the remedial design and construction processes.  Such
changes, in general, reflect modifications resulting from the engineering
design process.

STATUTORY DETERMINATIONS

Under its legal authorities, DOE's primary responsibility at CERCLA sites is
to undertake remedial actions that achieve adequate protection of human
health and the environment.  In addition, Sect. 121 of CERCLA establishes
several other statutory requirements and preferences.  These specify that
when complete, the selected remedial action for this site must comply with
applicable or relevant and appropriate environmental standards established
under federal and state environmental laws unless a statutory waiver is
justified.  The selected remedy must also be cost-effective and utilize
permanent solutions and alternative treatment or resource recovery
technologies to the maximum extent practicable. Finally, the statute
includes a preference for remedies that employ treatment that permanently
and significantly reduce the volume, toxicity, or mobility of hazardous
wastes as their principal element.  The following sections discuss how the
selected remedy meets these statutory requirements.

Protection of Human Health and the Environment

The selected remedy provides protection of human health bymitigating the
existing risk to off-site receptors on the Clinch River that results from
gamma radiation emissions from the WAG 13 cesium plots.  It also reduces the
radiological emissions at the plot perimeter fence to acceptable levels.
Excavating the contaminated soil also provides reduced risk to future on-
site workers by reducing the radiation levels at the plots.  The risk
associated with an on-site worker (25 h/year on-site for 25 years) after the
remediation is complete is estimated to be 2.9 X 10[-6].  The estimated
short-term radiological risk to on-site workers associated with the remedial
action is estimated to be 7 X 10[-5].

The environment will benefit from the selected remedy through the
elimination of a source of continued contamination.  Radiation exposures to
local animal and plant life will be reduced, and contaminated vegetation
will be removed and replaced with a grass cover, resulting in a better
animal habitat.

Compliance with ARARs

The selected remedy will comply with all the ARARs shown in Table 1, and a
waiver is not requested.  Also, compliance with applicable U.S. Department
of Transportation regulations will be maintained.  The 0.2-mile segment of
SR 95 between the WAG 13 cesium plots and WAG 6 access roads may be closed
temporarily while the contaminated soils are being transported.  This will



be done during the day and should not adversely affect traffic during shift
change.

Cost Effectiveness

Because the selected remedy will involve removing the contamination from the
site, it will provide a permanent solution and is therefore the most cost-
effective alternative available.

Use of Permanent Solutions and Alternative Treatment Technologies

The selected remedy provides a permanent solution to the existing and future
threats posed by the existing WAG 13 cesium plots.  It does not utilize a
treatment technology because a viable method is not available. This will be
discussed in the following section.

The selected remedy will be effective immediately after the initial
construction period.  After the contaminated soil is removed and transported
to WAG 6, only residual contamination is expected to remain.

Among the alternatives, the selected remedy is equally implementable using
conventional materials and construction techniques.

Preference for Treatment

At this time, viable technologies for treatment of low-level radioactive
waste are not available; containment and storage allows the radioactivity to
decay and appears to be the most desirable method of low-level radioactive
waste mitigation.

Two treatment methods exist for soils:  stabilization and vitrification.
However, these methods are more costly than the selected alternative, would
present greater risks to workers, and would not mitigate the toxicity of the
[137]Cs further than the selected alternative.

EXPLANATION OF SIGNIFICANT CHANGES

Following the release of the Proposed Plan for public review, it was found
that the Waste Consolidation Area may not be ready to receive wastes in time
to be used for this interim remedial action.  Another disposal option, low
level waste silos, consistent with the intent of the preferred alternative
was identified and selected.  The new disposal option provides better
confinement of the wastes from the environment than the Waste Consolidation
Area.  Silo disposal is a currently utilized disposal technology utilizing
an engineered facility within WAG 6 designed and operated to isolate the
waste material from surface water and groundwater, control subsidence, and
provide radiation protection. Additional costs, as shown in Table 2, for
silo disposal are attributed to the cost of containers and the inclusion of
silo construction costs. Containers were not planned for disposal in the
consolidation area and facility construction costs were assumed to be
included in the WAG 6 remedial action effort.
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OAK RIDGE RESERVATION (USDOE)

Site Information:

Site Name: OAK RIDGE RESERVATION (USDOE)
Address: OAK RIDGE, TN

 
EPA ID: TN1890090003
EPA Region: 04

 

Record of Decision (ROD):

ROD Date: 09/13/1993
Operable Unit: 16
ROD ID: EPA/ROD/R04-93/166
 
Media: VOCs, Metals, Radioactive Materials

 
Contaminant: Soil

 
Abstract: The USDOE Oak Ridge Reservation (Operable Unit 16) site is part

of the former uranium enrichment K-25 facility located in Oak
Ridge, Roane County, Tennessee. Land use in the area is mixed
agricultural, recreational, residential, and industrial. Site features
include Poplar Creek, Clinch River, Mitchell Branch, and two former
waste disposal ponds. From 1945 to 1985, the K-25 facility operated
as part of the Manhattan Project and wasthe world's first large-scale
uranium enrichment facility. In 1943, the K- 1407-B Pond was
constructed as a settling and holding pond to receive metal hydroxide
precipitates generated during neutralization and precipitation of
metal-laden solutions treated in the K-1407-A Neutralization Unit.
The pond also received discharges from the K1420 Metals
Decontamination Building and waste from the K-1501 Steam Plant.
In 1973, the K-1407-C POND WASconstructed to store the
potassium hydroxide scrubber sludge generated at K- 25 and to
receive sludge discharges from the K-1407-B Pond. Once the
K-1407 -B Pond reached maximum sludge capacity, it was dredged,
and the sludge was transferred to the K-1407-C Pond. In 1985,
sampling was conducted to characterize the waste in the pond sludge
and subsurface soil. In 1987 and 1988, DOE removed sludge from
the K1407-C and K-1407-B Ponds to comply with RCRA clean
closure requirements. Subsequent sampling confirmed the presence
of residual radionuclide contamination in the pond soil. As a result,
RCRA closure activities were halted until a new strategy could be



developed to integrate RCRA/CERCLA requirements. Previous 1991
and 1992 RODs addressed contaminated soil, sludge, and debris at
the United Nuclear Corporation disposal site; contaminated sediment
at the Y-12 Plant; contaminated sludge at the K-25 facility;
contaminated surface water at the K-25 facility; and contaminated
soil at the Y-12 Plant, as OUs 2, 3, 4, 6, and 18, respectively. Other
1993 RODs address contaminated surface debris and soil at the Oak
Ridge National Laboratory, as OUs 8 and 17, respectively. This ROD
addresses the contaminated K-1407-B and K1407-C Ponds at the
K-25 facility, as OU16. A future ROD will address onsite
contaminated ground water. The primary contaminants of concern
affecting the soil are VOCs, including PCE and TCE; metals,
including arsenic and chromium; and radioactive materials.
SELECTED REMEDIAL ACTION: The selected remedial action for
this site includes implementing stormwater runoff controls and
fugitive dust controls; filling K-1407-B Pond, which contains 21,000
yd[3] of soil with residual contamination with approximately 14,000
yd[3] of crushed rock and K-1407-C Pond with approximately
63,000 yd[3] of engineered compacted soil; placing a soil cover over
the filled ponds; regrading and revegetating the pond areas to control
erosion and stabilize the soil covers; monitoring ground water; and
maintaining existing institutional controls and site access restrictions.
The estimated present worth cost for this remedial action is
$5,000,000, which includes an estimated annual O&M cost of
$33,000. PERFORMANCE STANDARDS OR GOALS:
Chemical-specific soil cleanup goals are based on a health-risk level
of 10[-6], EPA-recommended equations for calculating preliminary
remediation goals for radionuclides in soil, and RCRA clean closure
requirements, and include americium[-241] 0.002 pCi/g; cadmium 1
mg/kg; cesium[-137] 0.004 pCi/g; chromium 0.000002 mg/m[3];
cobalt[-60] 0.002 pCi/g; europium[-154] 0.004 pCi/g; manganese
156 mg/kg;mercury 0.1 mg/kg; neptunium[237] 0.002 pCi/g; nickel
130 mg/kg; potassium[- 40] 0.033 pCi/g; technetium[99] 1.8 pCi/g;
thorium[-230] 0.003 pCi/g; uranium[-234] 0.003 pCi/g;
uranium[-235] 0.007 pCi/g; uranium[-238] 0.001 pCi/g; and zinc 52
mg/kg. INSTITUTIONAL CONTROLS: Institutional controls, such
as physical barriers and/or legal restrictions, will be implemented to
protect the integrity of the soil covers and prevent possible exposure
to residual soil contamination.

 



Remedy: The selected remedy addresses residual contamination in the
K1407-B/C Pond soils. The K-1407-B/C Ponds are part of the
K-1407 OU, which is in theK-25 main plant area. Other designated
waste management units within the K- 1407 OU will be evaluated
under a separate CERCLA remedial investigation (RI)/feasibility
study (FS). In addition, the groundwater contamination in the
vicinity of K-1407-B/C Ponds will be addressed as part of the
sitewide K -25 Groundwater OU RI/FS.

This final source control action is intended to reduce the potential
threats to human health and the environment posed by residual metal,
radiological, and volatile organic compound (VOC) contamination
within the K-1407-B/C Ponds.

The major components of the selected remedy for the K-1407-B/C
Ponds include:
. placement of clean soil and rock fill for isolation and shielding,
. maintenance of institutional controls, and
. groundwater monitoring to assess performance of the action and to
develop information for use in reviewing the effectiveness of this
remedy.

The principal threats to human health at the K-1407-B/C Ponds are
to the hypothetical future on-site resident for baseline conditions.
These threats are posed primarily by [137]Cs via direct exposure to
ionizing radiation, [99]Tc via ingestion of homegrown produce, and
trichloroethene (TCE) via groundwater ingestion. The alternative
chosen for the K1407-B/C Ponds will provide a reduction in the
potential threats from cancer risks posed by [137]Cs and [99]Tc, but
will not address groundwater contaminants.

The threat of [137]Cs, [99]Tc, and other soil-bound residual
contaminants will be addressed by eliminating the exposure
pathways for external exposure to ionizing radiation and ingestion of
homegrown produce routes, as well as the exposure pathways for
ingestion of soil, dermal contact with soil, and inhalation of
wind-generated dust. This action will isolate the residual
contaminants whose risks have been identified from the surface
environment, as well as those for which excess cancer risks cannot
be quantified.

The future K-25 Groundwater OU CERCLA RI/FS will address the
potential risk posed to the hypothetical future on-site resident by
TCE through groundwater ingestion and the potential risks posed by
other groundwater contaminants and groundwater pathways.
Meanwhile, the maintenanceof institutional controls at the K-25 Site



will preclude the completion of groundwater pathways and the
associated risks to human health.

Although engineering controls will effectively deactivate all direct
exposure and soil pathways of exposure identified in the baseline risk
assessment, the continued presence of residual soil contamination
on-site represents a potential threat. The purpose of institutional
controls at the K-1407-B/C Ponds is to prevent the inadvertent
exhumation of the residual soil contamination buried under the soil
cover. If at any point in the future an unconditional release of the site
becomes a possibility, DOE or its successor shall conduct a review of
the remedy and current site conditions prior to transfer of the K-25
Site from DOE or its successor to another person or entity.

 
Text: Full-text ROD document follows on next page.
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PART 1.  DECLARATION

SITE NAME AND LOCATION

K-1407-B Holding Pond and K-1407-C Retention Basin (also known as K-1407-B/C
Ponds) Oak Ridge K-25 Site; K-1407 Operable Unit (OU) Oak Ridge Reservation
(ORR) Oak Ridge, Tennessee

STATEMENT OF BASIS AND PURPOSE

This decision document presents the selected remedial action for the K-1407-
B Holding Pond and the K-1407-C Retention Basin, which are part of the K-
1407 OU of the U.S. Department of Energy (DOE) K-25 Site in Oak Ridge,
Tennessee.  This action was chosen in accordance with the Comprehensive
Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) as
amended by the Superfund Amendments and Reauthorization Act of 1986 (SARA)
and, to the extent practicable, with the National Oil and Hazardous
Substance Contingency Plan (NCP).  This decision is based on the
Administrative Record file for this site.

The state of Tennessee and the U.S. Environmental Protection Agency (EPA),
after review of relevant documentation, concur with the selected remedy for
the K-1407-B/C Ponds.

ASSESSMENT OF THE SITE

Actual or threatened releases of hazardous substances from this site, if not
addressed by implementing the response action selected in this Record of
Decision (ROD), may present an imminent and substantial endangerment to
public health, welfare, or the environment.

DESCRIPTION OF SELECTED REMEDY

The selected remedy addresses residual contamination in the K-1407B/C Pond
soils.  The K-1407-B/C Ponds are part of the K-1407 OU, which is in the K-25



main plant area.  Other designated waste management units within the K-1407
OU will be evaluated under a separate CERCLA remedial investigation
(RI)/feasibility study (FS).  In addition, the groundwater contamination in
the vicinity of K-1407-B/C Ponds will be addressed as part of the sitewide K
-25 Groundwater OU RI/FS.

This final source control action is intended to reduce the potential threats
to human health and the environment posed by residual metal, radiological,
and volatile organic compound (VOC) contamination within the K-1407-B/C
Ponds.

The major components of the selected remedy for the K-1407-B/C Ponds
include:

   .  placement of clean soil and rock fill for isolation and shielding,

   .  maintenance of institutional controls, and

   .  groundwater monitoring to assess performance of the action and to
      develop information for use in reviewing the effectiveness of this
      remedy.

The principal threats to human health at the K-1407-B/C Ponds are to the
hypothetical future on-site resident for baseline conditions. These threats
are posed primarily by [137]Cs via direct exposure to ionizing radiation,
[99]Tc via ingestion of homegrown produce, and trichloroethene (TCE) via
groundwater ingestion.  The alternative chosen for the K-1407-B/C Ponds will
provide a reduction in the potential threats from cancer risks posed by
[137]Cs and [99]Tc, but will not address groundwater contaminants.

The threat of [137]Cs, [99]Tc, and other soil-bound residual contaminants
will be addressed by eliminating the exposure pathways for external exposure
to ionizing radiation and ingestion of homegrown produce routes, as well as
the exposure pathways for ingestion of soil, dermal contact with soil, and
inhalation of wind-generated dust.  This action will isolate the residual
contaminants whose risks have been identified from the surface environment,
as well as those for which excess cancer risks cannot be quantified.

The future K-25 Groundwater OU CERCLA RI/FS will address the potential risk
posed to the hypothetical future on-site resident by TCE through groundwater
ingestion and the potential risks posed by other groundwater contaminants
and groundwater pathways.  Meanwhile, the maintenance of institutional
controls at the K-25 Site will preclude the completion of groundwater
pathways and the associated risks to human health.

Although engineering controls will effectively deactivate all direct
exposure and soil pathways of exposure identified in the baseline risk
assessment, the continued presence of residual soil contamination on-site
represents a potential threat.  The purpose of institutional controls at the
K-1407-B/C Ponds is to prevent the inadvertent exhumation of the residual
soil contamination buried under the soil cover.  If at any point in the
future an unconditional release of the site becomes a possibility, DOE or
its successor shall conduct a review of the remedy and current site
conditions prior to transfer of the K25 Site from DOE or its successor to



another person or entity.

STATUTORY DETERMINATIONS

The selected remedy is protective of human health and the environment,
complies with federal and state requirements that are legally applicable or
relevant and appropriate to the remedial action, and is cost-effective.
This remedy utilizes permanent solutions and alternative treatment or
resource recovery technologies to the maximum extent practicable.  However,
because treatment of the principal threats of the site was not found to be
practicable, this remedy does not satisfy the statutory preference for
treatment as a principal element.  Current technology does not offer means
to effectively treat residual radiological contamination such as that found
at the K-1407-B/C Ponds site. Therefore, management of in situ residues is a
more appropriate remedy at this site.

Because this remedy will result in hazardous substances remaining on-site
above health-based levels, a review will be conducted every 5 years,
beginning within 5 years after commencement of the remedial action, to
ensure that the remedy continues to provide adequate protection of human
health and the environment, as required by CERCLA 121(c).

PART 2.  DECISION SUMMARY

SITE NAME, LOCATION, AND DESCRIPTION

The Oak Ridge K-25 Site, formerly known as the Oak Ridge Gaseous Diffusion
Plant, was built as part of the Manhattan Project during World War II and
was the world's first large-scale uranium enrichment facility.  The K25 Site
is in Roane County, approximately 20 miles west of Knoxville, Tennessee, and
10 miles southwest of the city of Oak Ridge.  The facility is accessible
from the northeast and southwest by U.S. Interstate 40 to Tennessee Highway
58 and by Blair Road from the north.  It is situated in the northwest
portion of the ORR at the confluence of Poplar Creek and the Clinch River
(Fig. 2.1).

The K-25 Site is bordered by five counties (Anderson, Knox, Loudon, Morgan,
and Roane) that have a combined population of greater than 500,000 (1990
census). Knoxville and Oak Ridge are the two largest metropolitan areas
within a 50-mile radius of K-25.  Knoxville has a population of
approximately 165,000, and Oak Ridge has a population of approximately
27,000.  Other smaller municipalities (and their populations) lying within
the surrounding counties include Clinton (8,000), Harriman (8,000), Rockwood
(6,000), Lenoir City (5,500),Kingston (4,500), and Oliver Springs (4,000)
(Energy Systems 1989).

The nearest privately owned residential properties are approximately 1.5
miles north of the K-25 Site in the Poplar Creek/Sugar Grove Valley area.
This northeast-southwest trending valley extends for several miles in either
direction from K-25 and is primarily devoted to agricultural use. It is
lightly to moderately populated.  Similar population densities occur
approximately 2 miles southwest of K-25 across the Clinch River and along
Highway 58 and in the Poplar Springs community 2 miles south-southeast of K-
25. Employees at K-25 constitute an additional part-time population of



approximately 2,400 people. Because of the small areal extent of the K-1407-
B/C Ponds and the relatively large distance to any local residence, regional
groundwater and the quality of groundwater used by local residents are not
considered to be affected by conditions at the ponds.  There is currently no
use of groundwater at the K-1407-B/C Ponds site.

Although access to ORR and the K-25 Site is restricted to authorized
personnel, deer hunting is permitted in some areas of the reservation.  Area
recreational activities include hunting, fishing, and pleasure boating on
the nearby Watts Bar Lake/Clinch River waterways.  Since the land
surrounding K-25 is part of the ORR, it is mostly undeveloped.  However,
there are residential, industrial, recreational, and light agricultural
sites in adjacent areas. Aside from light agriculture, there is currently no
commercial development of natural resources in the area.

The K-1407-B/C Ponds are in the northeast quadrant of the K-25 Site within
the perimeter fence (Fig. 2.2).  The pond area is relatively flat except for
the levee around the K-1407-C Pond,

 and the site is readily accessible from inside the K-25 boundaries. There
is no obtrusive vegetation next to the ponds, and well-kept access ways
exist.  The impoundments are separated by about 100 ft of flat terrain and
by Mitchell Branch.  This naturally occurring intermittent stream, also
known as the K-1700 stream, flows between the K-1407-B Pond and the K-1407-C
Pond and converges with Poplar Creek in the northwest portion of the K-25
Site (DOE 1992a).

The K-1407-B Pond is a rectangular surface impoundment approximately 400 ft
long and 150 ft wide.  It covers 1.3 acres and has a 2.5 million-gal storage
capacity and a maximum depth of approximately 8 ft.  The K-1407-C Pond is an
elongated impoundment approximately 720 ft long and averages about 75 ft in
width.  It covers approximately 2.2 acres and averages about 8 ft deep.
When in use, this unit had a storage volume capacity of approximately 4
million gal (DOE 1992a).

SITE HISTORY AND ENFORCEMENT ACTIVITIES

The K-25 Site was built as part of the Manhattan Project during World War II
and was the world's first large-scale uranium enrichment facility.  K25
operated in this capacity for both defense and nuclear energy applications
from the time of its completion in 1945 until enrichment operations ceased
in 1985. The K-1407-B/C Ponds were built as settling and holding ponds
primarily for the secondary treatment of metal-laden wastes generated at K-
25.  The wastes consisted of coal pile runoff water, steam plant boiler
blowdown solution, steam plant fly ash, raffinate from equipment,
plating/stripping process wastes, and cleaning/decontamination and metal-
bearing wastes generated from processes at the K-1420 metals decontamination
building.  The K-1407-B/C Ponds also received purge cascade and laboratory
waste solutions (Energy Systems 1989).

The K-1407-B Pond, constructed in 1943, was primarily used for settling
metal hydroxide precipitates generated during neutralization and
precipitation of metal-laden solutions treated in the K-1407-A
Neutralization Unit. It also received discharge from the K-1420 Metals



Decontamination Building and wastes from the K-1501 Steam Plant.  The K-1407
-C Pond, constructed in 1973, was primarily used to store potassium
hydroxide scrubber sludge generated at K-25. It also received sludge from
the K-1407-B Pond.  When the K-1407-B Pond reached maximum sludge capacity,
it was dredged, and the sludge was transferred to the K-1407-C Pond (Energy
Systems 1989).

The K-1407-B/C Ponds are regulated as Resource Conservation and Recovery Act
(RCRA) interim status units and were in operation before RCRA was impacted
by the Hazardous and Solid Waste Amendments (HSWA) issued by EPA in November
1984. HSWA [Sect. 3005(j)] required that hazardous waste surface
impoundments either comply with Sect. 3004(o)(1)(a) or be closed by November
1988.  To satisfy the closure requirement, the discharge of all wastes into
the ponds ceased before the November 1988 mandate.  DOE was in the process
of complying with RCRA regulations when the ORR was placed on the CERCLA
National Priorities List (NPL) in November 1989.

In 1985, a sampling and analysis strategy of the ponds was developed for the
waste characterization of the pond sludges and subsurface soils. RCRA
constituents, as identified in 40 Code of Federal Regulations (CFR) 261
Subpart C, were characterized.  Closure plans for the removal of sludge from
the K-1407-B/C Ponds were submitted to the regulators in May 1988. Sludge
removal from the K-1407-C Pond began in February 1987 and was completed in
October 1988. Sludge removal from the K-1407-B Pond began in November 1988
and was completed in August 1989.  Sampling to evaluate the effectiveness of
sludge removal procedures was subsequently performed and confirmed the
removal of RCRA constituents and the presence of residual radionuclide
contamination in the pond soils (DOE 1992a).

Because source, special nuclear, and by-product materials asdefined by the
Atomic Energy Act are not regulated under RCRA and because the ORR had been
placed on the NPL, RCRA closure activities were halted until a strategy
could be developed to integrate CERCLA/RCRA requirements.  Pursuant to a
tentative agreement among DOE, the Tennessee Department of Environment and
Conservation (TDEC), and EPA (Region IV), the temporary delay in the closure
of the surface impoundments was resolved by declaring that the sites would
satisfy RCRA clean closure criteria and that the CERCLA process would
address radiological contaminants at the ponds (DOE 1992b).  Certification
of clean closure will be completed before remedial activities are
implemented at the site.

HIGHLIGHTS OF COMMUNITY PARTICIPATION

The Proposed Plan for the K-25 K-1407-B/C Ponds (DOE 1992c) was released to
the public in February 1993 by inclusion in the Administrative Record file
maintained at the DOE Information Resource Center (IRC) at 106 Broadway, Oak
Ridge, Tennessee.  The Notice of Availability of the Proposed Plan was
published in the Oak Ridger on February 2, 1993; in the Knoxville
NewsSentinel on January 31, 1993; and in the Roane County News on February
2, 1993.

A public comment period was held from February 3 through March 4, 1993.  No
public meeting was scheduled, but an opportunity for a meeting was offered
in the Notice of Availability of the Proposed Plan for K-1407-B/C Ponds.



Responses to comments received during the public comment period would
normally be included in the Responsiveness Summary (Part 3 of this ROD);
however, no public comments were received.  This decision document presents
the selected remedial action for the K-25 K-1407-B/C Ponds chosen in
accordance with CERCLA as amended by the SARA and, to the extent
practicable, the NCP. The remedial action decision for this site is based on
the Administrative Record.

SCOPE AND ROLE OF THE SITE
 The selected alternative presented in this ROD represents the final
remedial action for the K-1407-B/C Ponds only.  Source control actions
addressing the remediation of other designated waste management units within
the K-1407 OU will be evaluated under a separate, future CERCLA RI/FS(s).
Groundwater contamination in the vicinity of the ponds will be addressed as
part of the sitewide K-25 Groundwater OU RI/FS (Energy Systems 1990).  These
remedial actions are intended to meet DOE's goal of reducing current threats
to human health and the environment.  The selected remedy for the K-1407-B/C
Ponds is consistent with planned future remedial activities at the K-1407 OU
and the K-25 Site.  Data generated under post-remediation groundwater
monitoring to assess the performance of the remedial action at the K-1407-
B%61C Ponds may also be used in the future K-1407 OU and K-25 Groundwater OU
investigations.

The final action for the K-1407-B/C Ponds is intended to reduce the
potential threats to human health and the environment posed by residual
metal, radiological, and VOC contamination within the pond soils.  The
principal threats to human health at the site are to the hypothetical future
on-site resident for baseline conditions.  These threats are posed primarily
by [137]Cs via direct exposure to ionizing radiation, [99]Tc, via ingestion
of homegrown produce, and TCE via groundwater ingestion.  The remedial
alternative chosen for the K-1407-B/C Ponds will provide a reduction in the
potential threats from cancer risks posed by [137]Cs and [99]Tc but will not
address groundwater contaminants.

The threat of [137]Cs, [99]Tc, and other soil-bound residual contaminants
will be addressed by eliminating the exposure pathways for the external
exposure to ionizing radiation and ingestion of homegrown produce routes;
ingestion of soil, dermal contact with soil, and inhalation of wind-
generated dust pathways will also be eliminated.  This action will isolate
the surface environment from the residual contaminants for which risks have
been identified and those for which excess cancer risks cannot be
quantified.

The future K-25 Groundwater OU CERCLA RI/FS will address the potential risk
posed by TCE through groundwater ingestion, as well as the potential risks
posed by other groundwater contaminants and groundwater pathways. Meanwhile,
the maintenance of institutional controls at the K-25 Site will preclude the
completion of groundwater pathways and the associated risks to human health
at the K-1407-B/C Ponds.

SITE CHARACTERISTICS

As settling and holding ponds for secondary treatment of metalladen wastes



generated at K-25, the K-1407-B/C Ponds received wastes consisting of coal
pile runoff water, steam plant boiler blowdown solution, steam plant fly
ash, raffinate from equipment, plating/stripping process wastes,
cleaning/decontamination and metal-bearing wastes generated from processes
at the K-1420 metals decontamination building, and purge cascade and
laboratory waste solutions.

The K-1407-B/C Ponds are in the northeast quadrant of the K-25 Site, within
the perimeter fence (Fig. 2.2).  The impoundments are separated by about 100
ft of flat terrain and by Mitchell Branch.  This naturally occurring
intermittent stream, also known as the K-1700 stream, flows between the K-
1407-B Pond and the K-1407-C Pond and converges with Poplar Creek in the
northwest portion of the K-25 Site.  Mitchell Branch is the receiving stream
for both surface and groundwater discharge for the northeastern portion of K
-25 and represents the main surface water feature in the K-1407-B/C Pond
area.  Small portions of the ponds site, including the south, west, and
northeast sides, lie within the 100-year flood zone, including the K-1407-B
Pond area.  A field survey was conducted at the K-1407-B/C Ponds site to
determine the presence of wetlands. Based on this survey, neither pond meets
the criteria for wetlandsas defined in the Corps of Engineers Wetlands
Delineation Manual (U.S. Army 1987).

Soil Contamination

To comply with the original RCRA closure plans for the units, sludge removal
from the K-1407-B/C Ponds began in 1987 and was completed in 1989. In an
effort to demonstrate that all RCRA-regulated contaminants had been removed,
soil verification sampling was performed.  After all visible traces of
sludge were removed, soil samples were collected from the bottom of each
pond. These samples were analyzed for metals, VOCs, and radionuclides known
or suspected to be present at the site.

Analyses indicated that no metals were present above Extraction Procedure
toxicity present; technetium and uranium were found to have the highest
concentrations.  Because radionuclide contamination was detected in the
K-1407-B/C Ponds, a CERCLA sampling event was conducted to gather additional
data during 1989 (K-1407-C Pond) and 1990 (K-1407-B Pond).  An RI/FS was
conducted for the site based on this and other pre-existing soil data and on
groundwater data previously collected from monitoring at the ponds (DOE
1992a).

Soil samples were collected to a total depth of 18 in. and analyzed at 6-in.
increments (0 to 6 in., 6 to 12 in., and 12 to 18 in.) for gross alpha and
beta activity, radionuclides, and metals.  Because VOCs were detected in
previous sampling events and in groundwater samples from monitoring wells,
analyses for organic compounds were also conducted for K-1407-B Pond soil
samples.

Analyses of soil samples collected during the 1989/1990 sampling event
indicate that radionuclide contamination exists in both K-1407-B/C Ponds.
Multiple sampling points revealed elevated alpha and beta activities.
Residual metal contamination was also further defined for both ponds, along
with additional assessment of organic contamination for the K-1407-B Pond.
Although no organic constituents were found at significantly elevated



levels, the VOCs 1,1,1-trichloroethane; 1,2-dichloroethene; 1,1-
dichloroethane; chloroform; tetrachloroethene; and TCE were detected in the
K-1407-B Pond soil.

The radionuclide contaminants detected in the K-1407-B/C Pond soils were
[241]Am, [137]Cs, [60]Co, [244]Cm, [154]Eu, [155]Eu, [237]]Np, [238]Pu,
[239]Pu, [40]K, [99]Tc, [288]Th, [230]Th, [232]Th, [234]U, [235]U, [238]U,
and Sr (total).  However, some of these radionuclides were detected at
negligible concentrations, and [40]K is a naturally occurring radionuclide.
The radionuclides with the highest average alpha activity are [238]U and
[234]U; the predominant beta-emitting radionuclide is [99]Tc.  The half-
lives (the amount of time required for a given radioactive species to
decrease to half its initial value due to radioactive decay) for the primary
radiological contaminants of concern at the site range from 30 years for
[137]Cs to 4.5 billion years for [238]U.

The soil depth interval with the highest average activity for all
radionuclides was the 0-to 6-in. interval.  Since soil samples have not been
collected below the 18-in. zone, complete characterization of radionuclides
below this depth is not possible.  However, a general reduction of
radionuclide concentrations occurs with depth.  This trend of decreasing
concentrations with depth, along with other factors at the site, indicates
that significant vertical or lateral migration of contaminants from the pond
soils is unlikely.  This inference is supported by computer modeling
conducted during the RI/FS to assess the potential for migration of these
constituents from the pond soils.

Metals detected during sampling activities within the ponds considered
potential contaminants of concern (COCs) include As, Ba, Be, B, Cd, Cr, Co,
Pb, Mn, Hg, Mo, Ni, Ag, Sr, V, and Zn.  Since background samples are not
available for the K-1407-B/C Pond site, it is difficult to eliminate
detected metalsby screening evaluation.  Because beryllium concentrations in
the K-1407-B/C Pond soils are above guidance levels, these concentrations
were compared to background concentrations from sites with soils
representative of those found at the K-1407-B/C Ponds in the vicinity of the
ORR (DOE 1992a).

The statistical analysis of these sampling results indicate that the
concentrations of beryllium in the K-1407-B/C Pond soils are comparable to
the background samples to which they were compared.  Therefore, the
concentrations of beryllium in the ponds are attributable to normal
background levels and not to pond operations.  Based on comparison of total
concentrations of RCRA-regulated metals and organics in the K-1407-B/C Pond
soils to RCRA guidance levels and on the statistical analysis that shows
beryllium concentrations in the pond soils to be consistent with background
concentrations at ORR, it has been demonstrated that RCRA-regulated metals
are not present in the pond soils above regulatory criteria as a result of
pond operations. Accordingly, EPA and TDEC tentatively agreed at the June
16, 1992, Working Group Meeting held among EPA Region IV, TDEC, and DOE at
the TDEC Oversight office in Oak Ridge, Tennessee, that the requirements
have been satisfied for RCRA clean closure at the K-1407-B/C Ponds (DOE
1992b).

The potential for migration of metal contaminants from the pond soils below



the 18-in. depth was assessed by computer modeling.  Computer modeling
indicates minimal migration of metal contaminants from the K-1407-B/C Pond
soils.  These results, combined with the general decrease of metals
concentrations with depth, indicate a lack of significant vertical and
lateral migration of metals contaminants from the pond soils (1992a).

Since results from previous sampling events indicated that the K1407-C Pond
is not contaminated with organic compounds, analyses for organic
constituents were conducted only for the K-1407-B Pond soil samples during
the 1989/1990 sampling event.  No guidance levels were exceeded for any of
the RCRAregulated VOCs in the pond soils.

All radionuclides detected in the pond soils were included for consideration
in the baseline risk assessment.  Metals detected at elevated levels during
sampling activities were included in the RI/FS baseline risk assessment
without regard to the possible influence of background concentrations.
Because of the lack of background data for site contaminants, some naturally
occurring metals were included in the risk evaluation.  Likewise, although
the K1407-B Pond is not considered to be the source of organic contamination
found in the groundwater at the site, some organic compounds were evaluated
in the baseline risk assessment based on their presence in the soils.

It is estimated that there are approximately 21,000 yd[3] of subgrade soils
with residual contamination at the bottom of the ponds.

Groundwater Contamination

Although groundwater remediation is beyond the scope of the remedial action
proposed by this ROD, an evaluation of groundwater contamination at the
ponds site was conducted during the RI/FS for the K-1407-B/C Ponds.  The
purpose of this evaluation was to determine the extent to which contaminants
from pond soils may have migrated into groundwater in the past and the
future potential for such cross-contamination.  An understanding of the
potential for cross-contamination from the soil to groundwater is necessary
to choose a remedial alternative consistent with the long-term remedial
goals for the K-1407 OU.  Furthermore, this information is necessary to
choose an alternative for the K-1407-B/C Pond soils that is consistent with
future groundwater remediation at the site.

Radiochemical contamination of groundwater in the vicinity of the K-1407-B/C
Ponds is evidenced by elevated measurements of alpha and beta activity in
area monitoring wells.  However, only one downgradient monitoring well at
the site has been consistently contaminated.  This monitoring well, located
downgradient of the K-1407-B Pond, has shown elevated beta activity for all
sampling events. Radiological contamination of groundwater at the site is
concentrated to the north and east of the K-1407-B Pond.

Based on data from monitoring wells to the west of the K-1407-B/C Ponds,
alpha activity detected in monitoring wells downgradient from the ponds may
be primarily attributable to upgradient sources.  However, the elevated
levels of beta activity downgradient of the K-1407-B Pond are probably due
in part to beta-emitting radionuclides (primarily [99]Tc) that have migrated
from the K-1407-B Pond.



Historical operations at the K-1407-B/C Ponds and the presence of
�radionuclides identified in the K-1407-B/C Pond soils indicate alpha an
beta emitters that might potentially be found in the groundwater.  Alpha
emitters potentially present in area groundwater include [234]U, [235]U,
[238]U, [228]Th, [230]Th, [232]Th, [238]Pu, [239]Pu, [241]Am, and [237]Np.
Potential beta emitters are [99]Tc, [90]Sr, [137]Cs, [40]K, [154]Eu,
[234]Th, and [234]Pa.  The predominance of [234]U, [238]U, and [230]Th in K-
1407-B/C Pond soils indicate that one or all of these three radionuclides
could be the alpha emitters detected in the groundwater.  Because it is the
beta emitter with the highest level of activity in the pond soils and it is
much more mobile than the other betaemitting radionuclides in the soil,
[99]Tc was believed to be the source of elevated beta activity detected in
downgradient monitoring wells at the K-1407-B Pond. Isotope-specific
groundwater data for [99]Tc for first quarter 1992 confirmed that this
radionuclide is present in the groundwater at a sufficient concentration to
account for all beta activity detected in site monitoring wells (DOE 1992a).

Subsequent to removal of the sludge from the K-1407-B Pond, beta activity
has decreased in downgradient monitoring wells; results of groundwater
sampling show steadily decreasing levels of beta activity.  Removal of the
sludge from the K-1407-B Pond resulted in removal of the primary source of
[99]Tc that could be leached and cause cross-contamination of the
groundwater. Accordingly, beta activity in downgradient wells should
continue to decrease commensurate with contamination presently migrating
from the pond soils or other upgradient sources (DOE 1992a).

Assessment of the migration of pond contaminants to soils and groundwater
beneath and downgradient of the K-1407-B/C Ponds shows that, although a few
metals have sporadically exceeded maximum contaminant levels (MCLs) in
groundwater monitoring wells at the site, none have done so consistently.
For those metals with established National Primary Drinking Water Standards
(NPDWS), only cadmium exceeded NPDWS in one monitoring well downgradient of
the K-1407-B/C Ponds for a single sampling event.  No monitoring wells have
exceeded regulatory limits in filtered samples for As, Ba, Cr, Hg, Se, or Ag
for any sampling event.  Computer modeling simulation of metal contaminant
migration is compatible with site data, indicating that none of the metals
exhibit a significant tendency to migrate into the groundwater from pond
soils (DOE 1992a).

For metals with National Secondary Drinking Water Standards (NSDWS),
manganese and iron have exceeded guidance levels for most of the monitoring
wells at the ponds for several sampling events.  Manganese has exceeded
NSDWS limits for all monitoring wells for at least one sampling event.  Iron
has exceeded NSDWS limits for most monitoring wells.  However, iron and
manganese are present at elevated levels in monitoring wells upgradient of
the K-1407-B/C Ponds and are present at naturally elevated levels in area
soils and groundwater. The high concentrations of these metals are
considered to reflect natural groundwater conditions at the site rather than
migration of contaminants from the K-1407-B/C Ponds (DOE 1992a).

Organic constituents, primarily VOCs, have been detected in both
unconsolidated and bedrock monitoring well throughout the K-1407-B Pond
area.  TCE is the predominant VOC in the K-1407-B/C Pond groundwater; also
abundant is trans-1,2-dichloroethene.  However, a false-positive assessment,



initiated in 1987 and approved by the TDEC in March 1989, concluded that the
K1407-B Pond was not the source of halogenated organics present in the
groundwater (Haymore 1988).  This conclusion is supported by analyses
showing low VOC contaminant concentrations in the K-1407-B Pond sludge and
soil, the proximity of K-1407-B Pond to numerous Solid Waste Management
Units (SWMUs), and hydrogeologic conditions at the site (Geraghty & Miller,
1989a).  Infiltration of groundwater contaminated with VOCs may also occur
by upgradient flow from the bedrock zone (Forstrom 1990).  For the most
part, groundwater in the vicinity of the K-1407-C Pond has not been found to
be contaminated with VOCs.

Although guidance values for alpha activity are exceeded in some of the
K-1407-B/C Pond monitoring wells, activity has not been detected at levels
considered to pose a risk to human health.  Therefore, alphaemitting
radionuclides are not considered to be COCs in groundwater at the site.  Of
the beta emitters present in the groundwater, [99]Tc is believed to be the
predominant contributor to beta activity.

Hydrogeology characteristics and groundwater pathways of migration

Analysis of the hydraulic relationship between groundwater in the bedrock
zone and the unconsolidated zone at the K-1407-B Pond reveals that hydraulic
heads can be greater in bedrock than in the unconsolidated zone (Forstrom
1990).  The higher piezometric levels in the bedrock zone indicate confined
or semiconfined flow conditions within the bedrock and the potential for
upward groundwater flow from the bedrock to the unconsolidated zone.  This
condition is important to migration of contamination at the K-1407-B Pond.
Upward flow can retard the downward migration of dissolved contaminants from
the unconsolidated zone to the bedrock zone.  Conversely, contaminants could
be introduced from the bedrock zone into the unconsolidated zone, as
indicated for organic contaminants at the site.

Water has been continually present in the K-1407-B Pond since discharge
operations ceased prior to 1988.  Comparison of the surveyed ground
elevation at the bottom of K-1407-B Pond with seasonal water table
elevations recorded for monitoring wells in the vicinity of the pond shows
that the bottom of the K-1407-B Pond is several feet below the groundwater
table, indicating that groundwater in the unconsolidated zone is discharging
directly into the surface impoundment.  Conversely, the K-1407-C Pond is
situated several feet above the water table.

Because the residual contamination in the K-1407-B/C Ponds could be subject
to leaching by infiltration of meteoric waters and because the K-1407B
Pond's bottom is further affected by groundwater flow through the unit,
groundwater transport of contamination is considered a potential pathway of
migration at the site.  Differing hydrogeological conditions at the K-1407-B
and K1407-C Ponds represent different implications for contaminant transport
from the ponds. Analysis of the migration of contamination at the K-1407-B
Pond is complicated by the existence of contaminant sources upgradient of
the unit and by upward groundwater flow from the bedrock zone into the
unconsolidated zone.

The mobility of radionuclides and metals in groundwater within the K-1407-
B/C Pond soils is related to the properties of the individual constituents



and to the properties of the soils in which they are found.  Since the pHof
groundwater in K-1407-B monitoring wells is neutral to only slightly acidic,
the solubilities of the radionuclides and metals are generally expected to
be moderate.  Soil and groundwater characteristics at the site are not
expected to promote migration of most constituents.

Technetium-99 represents an exception to this general trend.  While cationic
substances are strongly adsorbed by the clays typically found in area soils,
the ability of [99]Tc to form complexes and behave in an anionic nature
allows it to migrate relatively freely.  The high potential for the
migration of [99]Tc is indicated by the elevated levels detected in
monitoring wells downgradient of the K-1407-B Pond.

Soil pathways of migration for baseline conditions

The soil pathway for contaminant migration at the K-1407-B/C Ponds site is
closely associated with the groundwater pathway.  The clay residuum found at
the site typically has a low hydraulic conductivity and a relatively high
capacity for adsorption of cations and filtering of particulates (Lee, et
al., 1988; Baes, et al., 1984).  These characteristics indicate that the
majority of the radionuclides and metals present at the units would tend to
be bound in the soil.

Since the probable mode of migration of these constituents is leaching by
infiltration of surface water, movement is expected to be minimal. With the
exception of [99]Tc, which is highly mobile in the soil column, the
migration of most of the metals and radionuclides is likely to be minimal.
Surface runoff is possible for the K-1407-B/C Ponds site but is expected to
be attenuated by site conditions.  Because surface water runoff at the ponds
is limited, the associated transport of soil is also limited.  Furthermore,
vegetation at the site inhibits soil runoff during storm events.  Thus, the
physicochemical properties of the COCs and of the surrounding soil suggests
thatoverall transport of contaminants from the soil will be low.

Surface water pathways of migration for baseline conditions

Analyses of sediment samples from Mitchell Branch have shown it to be
contaminated with metals, radionuclides, and organic compounds indicating
historical discharge of contaminants into the stream (Ashwood 1986).  Since
K-25 encompasses many sites of contaminant discharge, it is not possible to
determine the extent to which historical discharges from the K-1407-B/C
Ponds may have contributed to the contamination of Mitchell Branch.  Current
site conditions and operations preclude significant erosion of contaminated
soils or direct discharge from the ponds into Mitchell Branch.

Analysis of soil and groundwater data indicates that COCs would not migrate
to Mitchell Branch from the pond soils.  Although it cannot be completely
eliminated as a possible pathway of migration, groundwater from these units
is not likely to be a measurable contributor to surface water contamination
because of the low concentrations of contaminants in the groundwater
migrating from the units.  Therefore, based on current site conditions and
operations, the contaminants found in the K-1407-B/C Pond soils do not
represent a significant potential for contamination of surface waters (i.e.,
Mitchell Branch) at the site.



Air pathways of migration for baseline conditions

Suspension of contaminated soil as airborne fugitive dust is considered a
potential migration and exposure pathway for alpha- and betaemitting
radionuclides and toxic metals.  The potential volatilization of organics
from the soil surface is not considered a major pathway of migration since
only low concentrations of organic contaminants were directed in K-1407-B
Pond soil.

Current conditions at the K-1407-B/C Ponds are not conducive to the airborne
migration of contamination.  Site conditions, such as the presence of
standing water in the K-1407-B Pond and vegetation at both units, would
serve to inhibit the formation of significant amounts of wind-generated
dust. However, these conditions are relatively ephemeral and largely
dependent on levels of precipitation.  Extended drought conditions could
drastically alter site conditions.  Therefore, generation of airborne
constituents found at the pond sites should be considered a potential
migration pathway for contamination from the site.  Contaminant
concentrations in air and associated risks to human health in the baseline
risk assessment were based on fate and transport modeling.

Biota pathways of migration for baseline conditions

The ingestion and transportation of contaminated plants to off-site areas by
herbivores represents a potential migration route for site-related
contaminants. Since vegetation is the basic foundation of the terrestrial
food chain, accumulation of site-related contaminants in plants can
transport contaminants throughout the system.  Plants growing in
contaminated soils can accumulate radionuclide, metal, and organic
contaminants.  This would lead to the ingestion and assimilation of
contaminated media by small herbivores and subsequent transport of these
contaminants off-site.  Similarly, aquatic biota in Mitchell Branch could
accumulate contaminants directly from the water or by ingesting contaminated
prey.

Due to the low concentrations of organic contaminants detected in the K-1407
-B Pond's soils, air-to-leaf transfer is not expected to be a major pathway
of vegetative contamination.  Ingestion of contaminated vegetation by
herbivores or other links in the food chain is considered negligible.

Exposure routes for baseline conditions

Current exposure routes to the general public are limited by institutional
controls.  Although operations at the K-1407-B/C Ponds have ceased, it is
conceivable that an on-site worker could go onto these sites. There is also
a potential that employees in the K-25 vicinity could be exposed to wind-
generated dust contamination from the ponds.  In addition, travelers on a
public road outside the facility boundary could also be exposed to
windgenerated dust.  If institutional controls were removed from the K-25
Site in the future, human receptors entering the site could be adversely
affected by existing contamination.  The greatest potential risk would exist
for the onsite resident.



Potential exposure pathways for both the general plant employee and the on-
site worker are ingestion of, dermal contact with, and inhalation of wind-
generated dust.  The general plant employee is additionally considered to be
exposed to radiation in dust; the on-site worker is additionally considered
to be exposed to ionizing radiation.

Assuming that contaminant concentrations in the soil remain constant, the
potential pathways affecting the on-site resident include ingestion of and
dermal contact with contaminated soil, external exposure to ionizing
radiation, and inhalation of wind-generated dust.  Because groundwater in
the vicinity of K-25 is sufficient to support household activities, it is
also assumed that the on-site resident could be exposed to contaminants in
groundwater via ingestion, dermal contact during bathing, and inhalation of
volatiles during bathing.  It is also assumed that the on-site resident
could consume contaminated homegrown vegetables.

Site conditions affecting remedial action

The K-1407-B/C Ponds are readily accessible from inside the K-25 Site area
and amenable to remedial construction activities at the site.  The
emplacement of rock fill to a level above the normal water table should
eliminate any complications that standing water in the K-1407-B Pond
mightpresent.  However, if water in the pond does not equilibrate quickly
enough with the water table to allow continued construction activity, water
will be pumped from the pond to the K-25 Central Neutralization Facility
(CNF) and processed.

SUMMARY OF SITE RISKS

Human health risks

As part of the CERCLA RI/FS process, a human health risk assessment was
performed for the K-1407-B/C Ponds following the Risk Assessment Guidance
for Superfund (EPA 1989a) and the Superfund Exposure Assessment Manual (EPA
1988a). The complete baseline risk assessment is contained in Sect. 5 of the
Remedial Investigation/Feasibility Study (RI/FS) for the K-1407-B/C Ponds
K25 Site, Oak Ridge, Tennessee, DOE/OR-1012&D3 (DOE 1992a).  Risks from
contamination exposure from the K-1407-B and K-1407-C Ponds were evaluated
separately; however, because of the physical similarity and proximity of the
sites, the evaluations used similar assumptions.

Data evaluation

Sampling data were obtained as part of earlier studies to characterize the
nature and extent of contamination present in the various media at the
K-1407-B/C Ponds.  EPA-certified laboratory methods were followed during the
analysis of soil samples from the ponds.  Although the data were not
initially independently validated, laboratory personnel conducted a data
review before the risk assessor received the data.  Additionally, the risk
assessment personnel scrutinized the data before using them in the risk
assessment.  A representative portion of the data was validated at a later
date to confirm the usefulness of the data for use in the baseline risk
assessment.  Based on this evaluation, not all laboratory data were
appropriate for use in a quantitative manner.  Instead, some of the data



were incorporated into a qualitative assessment or eliminated from the
assessment process altogether.  Validation of data for usein the risk
assessment was conducted in accordance with the procedures outlined in the
Risk Assessment Guidance for Superfund, Volume I:  Human Health Evaluation
Manual (EPA 1989b) and the Remedial Facility Investigation Guidance Volume I
(EPA 1989c).

Contaminants of concern

As a result of the data evaluation process, a list of potential COCs in soil
was developed, which was then divided into those contaminants to be
quantitatively evaluated and those to be qualitatively evaluated in the
baseline risk assessment.  The concentrations for COCs evaluated
quantitatively for the K-1407-B and K-1407-C pond soils are shown in Tables
2.1 and 2.2, respectively. The concentrations for COCs evaluated
qualitatively are shown in Table 2.3.  The risk from exposure to some
contaminants detected in the pond soils cannot be quantified because no
current EPA-approved slope factor (SF) or reference dose (RfD) is available;
these contaminants were evaluated qualitatively.

The potential for migration of soil contaminants to groundwater at the ponds
site made the evaluation of risks posed by exposure to groundwater pathways
necessary.  By considering groundwater contamination in the risk assessment,
the risk contribution of soil contamination to the groundwater pathway was
evaluated.

Radioisotopes are present in the soils of both ponds, and a potential exists
for migration to groundwater.  The risk associated with exposure to beta
activity in K-1407-B Pond's groundwater was determined quantitatively by
assuming that the source of all beta activity is [99]Tc, a mobile beta-
emitting radioisotope that has been found in K-1407-B Pond soil.  The
complete list of COCs for groundwater and their concentrations is found in
Table 2.4.

Exposure assessment

The original primary contamination source in the K-1407-B/C Ponds was
sludge. Prior to sludge removal in 1988, contamination had apparently
transferred to the underlying soil; consequently, the soil is now a
potential contamination source. Currently, the contaminated clay soil of the
ponds is exposed to atmospheric conditions, and some vegetation exists to
prevent erosion. Although precipitation is occasionally retained in K-1407-C
Pond, the bottom of the pond is usually dry.  The K-1407-B Pond typically
contains water because it is below the local water table.  But because the K
-1407-B Pond could become dry during periods of drought and would then
represent a potential for windgenerated dust, the pond was assumed to be dry
for

purpose of the risk assessment.  This assumption likely resulted in an
overestimation of actual risks from wind-generated dust.

Figure 2.3 illustrates the site conceptual model that represents baseline
exposure pathways related to contamination at the ponds, including
potentially exposed populations, exposure scenarios, transport media, and



routes of exposure.  Since the K-1407-B/C Ponds are within the perimeter
security fence, no recreational activity occurs there (i.e., no boating,
swimming, fishing). The ponds are not fenced within the main plant area, but
are posted; access by plant employees and visitors is restricted.  Although
operations at the ponds have been curtailed, it is assumed that on-site
workers will be exposed to risks while conducting occasional site
inspections.  Potential also exists for general K-25 Site employees at some
distance from the ponds to be exposed to airborne contaminants originating
from the pond soils.  Although no residents live along Blair Road in
proximity to the K-1407-B/C Ponds, this public road is just outside the K-25
Site boundary approximately 700 ft from the ponds. Travelers on the road may
potentially be exposed to wind-transported particulate contamination from
the ponds.  In summary, the receptors who under current conditions may be
exposed to K-1407-B/C Ponds contamination are an on-site worker, a general
plant employee working in other areas of the K-25 Site, and an individual
traveling on Blair Road.

If institutional controls were removed from the K-25 Site, future receptors
could be adversely affected by existing contamination.  Because residential
land use is most often associated with the greatest exposures, future
exposure was evaluated within the context of a residential scenario.  The
environmental media responsible for transport and the potential exposure
pathways considered in the residential scenario are shown in the future land
use site conceptual model in Fig. 2.4.  Environmental concentrations were
assumed to be constant for the baseline risk assessment (i.e.,
concentrations were not reduced by loss due to removal processes such as
volatilization, leaching, and biodegradation).  Thus, exposure
concentrations were based on 100% of the measured or estimated
concentrations in air, soil, and groundwater.

The on-site resident scenario assumes that the K-1407-B Pond is dewatered,
and all activities related with residency take place in the soils at the
bottom of the pond.  Therefore, the surface water pathway for the K-1407-B
Pond was not considered in the baseline risk assessment.  Because the
groundwater in the vicinity of the K-1407-B/C Ponds is sufficient to support
household activities, it was assumed that on-site residents would use
groundwater for domestic purposes.

Because all soil exposure pathways considered in the risk assessment involve
exposure to surface soil only, the representative soil concentrations for
metals and radionuclides were determined from samples taken at a depth of 0
to 6 in. Furthermore, soil concentrations for most

metals and radionuclides tend to decrease with depth.  Conversely, VOCs have
the potential for volatization, and concentrations detected in the K1407-B
Pond soil increase with depth.  Therefore, the maximum concentration of
organic contaminants, regardless of depth, was used as the representative
concentration.

The 95% upper confidence limit on the arithmetical average was chosen as the
representative concentrations for each metal and radionuclide in soil.  If
the computed upper-bound confidence limit was greater than the maximum
detected concentration, then the maximum detected value was used as the
exposure concentration.  Transport equations were used to estimate the



contaminant concentration in air.  Elemental soil-to-plant transfer
coefficients developed by Baes et al. (1984) for the edible portions of
plants were used to estimate the upper-bound concentration of contaminants
in plants.  The transfer of organics to plants from soil was calculated
using the regression equation developed by Travis and Arms (1988).  There
are five volatile potential COCs present in K-1407-B Pond's groundwater that
could be inhaled by the resident while showering.  Indoor air concentrations
were estimated using an upper-bound default volatilization constant of 0.5
L/m[3] (EPA 1989d).  The representative concentrations of contaminants in
each medium are shown in Tables 2.1 through 2.6.

The scenario for the on-site worker assumes that an employee will be on-site
for 1 h, eight times a year.  The intake of contaminants was calculated
using a soil ingestion rate of 50 mg/day, a body surface area of 0.394
m[2]/day (arm, hands, and face), and an inhalation rate of 20 m[3]/day (EPA
1989a).  Thevariables used in each exposure equation were derived from
standard intake rates, skin surface areas, and adherence factors.  Variables
relating to exposure frequency and duration were derived from knowledge of
site conditions and assumptions regarding receptor activity.  Approximately
50% of the year, the wind direction is southeast.  Therefore, it was assumed
that the general plant employee would be exposed to wind-generated dust half
of the time, or 4 h/day, 5 days/week, 50 weeks/year for 25 years (EPA
1989a).

It was assumed that the resident would be exposed to site-related
contaminants 350 days/year for 30 years.  Exposure from all pathways except
external radiation were divided into two sets of assumptions.  First, a
6year exposure duration was evaluated for young children, which accounts for
receptors with high intake rates relative to low body weights.  Second, a 24
-year exposure duration was assumed for older children and adults.  For
example, for the soil ingestion pathway, a child ingestion rate (200 mg/day)
and body weight (15 kg) was assumed for 6 years, while an adult ingestion
rate (100 mg/day) and body weight (70 kg) was assumed for 24 years (EPA
1989a).  The formulas used to calculate risks are provided in the baseline
risk assessment of the Remedial Investigation/Feasibility Study for the K-
1407-B/C Ponds, K-25 Site Oak Ridge, Tennessee (DOE 1992a; pp. 5-31 through
5-34, pp. 5-40 through 5-43, and pp. 5-49 through 5-56).

Toxicity assessment

The toxicity information for the carcinogenic and noncarcinogenic COCs is
summarized in Tables 2.7 and 2.8, respectively.

Risk characterization
 Cancer risk from exposure to contamination is expressed as excess cancer
risk-that is, the incidence of cancer incurred in addition to normally
expected rates of cancer development.  An excess cancer risk of 1 X 10[-6]
indicates one person in 1,000,000 is predicted to incur cancer from exposure
to this contamination level.  Excess cancer risks falling between 1 X 10[6]
and 1 X 10[-4] are within the EPA range of concern and require close
scrutiny; cancer risks greater than 1 X 10[-4] are considered unacceptable
by the EPA (EPA 1989b).  Excess cancer risk is estimated by multiplying
intake by the contaminant-specific cancer SF published by EPA.  SFs used in
the evaluation of risk from exposure to contaminants in K-1407-B and K-1407-



C soil are listed in Table 2.7.  SFs have not been derived for several
potential COCs. These contaminants may contribute to carcinogenic effects
from exposure to the soil, but their effect cannot be quantified.

Noncarcinogenic effects are evaluated by comparing the exposure experienced
over a specified time period with an RfD derived for a similar exposure
period.  RfDs available for the COCs present in K-1407-B and K-1407-C soil
are given in Table 2.8.  The ratio of the exposure dose to the RfD is called
the hazard quotient. A hazard quotient greater than one indicates that there
may be concern for potential noncarcinogenic health effects; however, the
level of concern does not increase linearly as the hazard quotient
approaches or exceeds one. The sum of all hazard quotients for all
contaminants for a given exposure pathway is the hazard index for that
pathway.  SFs and RfDs have been derived from human epidemiological studies
or animal studies to which uncertainty factors have been applied.  These
uncertainty factors help ensure that the SFs and RfDs will not underestimate
the potential for adverse health effects.

For the on-site worker at the K-1407-B Pond, the excess cancer risks posed
by exposure to wind-generated dust via ingestion, dermal contact, and
inhalation are well below the range of concern.  The total pathway risk,
however, is 2 X 10[-6] for external exposure to ionizing radiation, slightly
above the lower limit EPA range of concern of 1 X 10[-6].  Lead and
strontium, also found at the site, may contribute to the carcinogenic
effects from exposure to airborne soil contaminants (especially lead, given
its classification as a probable B2 human carcinogen), but an SF is not
available for lead.  Although an SF exists for radioactive strontium, there
are no isotope-specific data for strontium; consequently, the carcinogenic
effects from exposure to these contaminants were not quantified.  No adverse
noncarcinogenic health effects are indicated for exposure to any specific
contaminant at the K-1407-B Pond for the on-site worker.

The excess cancer risk from exposure to contaminants at the K-1407C Pond for
the on-site worker are similar to the risks for the K-1407-B Pond on-site
worker.  Again, the excess cancer risk posed by exposure to windgenerated
dust via the ingestion, dermal contact, and inhalation pathways are well
below the range of concern.  The total pathway risk from external exposure
to ionizing radiation (4 X 10[-6], however, slightly exceeds the lower limit
of concern (1 X 10[-6].  This risk is predominately due to external exposure
to ionizing radiation from [137]Cs.

Health risks to the general plant employee are well below the level of
concern for both ponds.

The Blair Road receptor may be exposed to contaminants transported off-site
by the wind.  Potential exposure routes for this receptor are the same as
those considered for the general plant employee.  However, the Blair Road
receptor would be exposed to windborne contamination for a much shorter
period of time for two reasons:  (1) the wind blows northeast toward Blair
Road approximately 25% of the time, while the wind blows southwest toward
the plant approximately 50% of the time; and (2) the only receptors would be
people who occasionally drive or infrequently walk along the road.  Of these
potential receptors, the person who travels Blair Road every day to and from
work is likely to be exposed for the greatest period, assumed to be only



minutes a day for a maximum duration of 30 years (the upper-bound length of
time spent at one residence).  Therefore, the exposure frequency and
duration expected for the Blair Road traveler is a small fraction of that
considered in the evaluation of general plant employee exposure.
Consequently, because the risks to the general plant employee were well
below levels of concern, the risk to the Blair Road receptor is also
expected to be well below levels of concern.

The hypothetical on-site resident at the K-1407-B Pond could be exposed to
both soil and groundwater contamination.  Residential exposure would result
in the highest risk of all land uses considered, so greater detail is
provided on chemical-specific and pathway-specific risks.  Table 2.9 lists
all chemical-specific carcinogenic risks, total pathway risk, and total
exposure risk estimates.  Every pathway evaluated indicated a risk greater
than 1 X 10[-6]; the highest risks are due to external exposure to ionizing
radiation, ingestion of groundwater (as drinking water), and ingestion of
homegrown produce.  The excess cancer risks from exposure to [238]U,
arsenic, and [234]U in surface soil dominate the ingestion, dermal contact,
and inhalation pathways. Cesium-137 is a major contributor to external
exposure to ionizing radiation, while [99]Tc dominates the ingestion pathway
risk for homegrownproduce. Exposure to TCE dominates the risks associated
with ingestion of groundwater and dermal contact and inhalation during
showering.

Exposure to noncarcinogenic COCs by the on-site resident at the K1407-B Pond
may result in adverse health effects from soil-related pathways and from
ingestion of contaminated groundwater (Table 2.10).  Exposure to chromium
controls the inhalation pathway while mercury

drives the pathway hazard index associated with ingestion of homegrown
produce. Additional noncarcinogenic effects could be incurred from exposure
to those contaminants present on-site for which toxicity data are not
available.

The hypothetical on-site resident at the K-1407-C Pond could be exposed to
soil and groundwater contamination.  All chemical-specific carcinogenic
risks, total pathway risk, and the total exposure risk estimates are listed
in Table 2.11. Although each evaluated pathway yielded a risk greater than 1
x 10[-6], with the exception of dermal contact with groundwater while
showering, the highest risk is due to external exposure to ionizing
radiation.  The aggregate risk from exposure to multiple substances across
multiple pathways is controlled by the risk incurred from external exposure
to ionizing radiation.  It is likely that this risk would be lowered if
radiological decay were taken into account.  The excess cancer risk is
dominated by exposure to [137]Cs and [154]Eu. The excess cancer risks from
exposure to arsenic and [234]U in surface soil dominate the ingestion
pathway risk.  The dermal contact pathway risk is driven by arsenic
exposure, while the inhalation pathway risk is dominated by exposure to
chromium, [234]U, and [238]U.  Europium-154 and [137]Cs control the total
pathway risk from external exposure to ionizing radiation, while [99]Tc
dominates the ingestion pathway risk for homegrown produce.  The excess
cancer risk for ingestion of groundwater is due exclusively to arsenic.

Because SFs are not available for all carcinogens of potential concern, the



excess cancer risk for exposure to some contaminants cannot be fully
quantified. Although lead is a B2 carcinogen, it is not likely that the
additional effects of lead in the soil or groundwater at the K-1407-B/C
Ponds will increase the risk significantly over the relatively high
cumulative risk posed by external exposure to radionuclides.  The maximum
soil concentrations for lead detected during the CERCLA soil sampling event
was 58 mg/kg and 72 mg/kg for the K-1407-B and K-1407-C Ponds, respectively;
these concentrations are well below the interim soil cleanup level for lead
of 500 to 1000 ppm set forth in the Office of Solid Waste and Emergency
Response Directive 9355.4-02

Because detection limits for some historic groundwater analyses for lead are
above the 15 ug/l action level established in 56 Federal Register (FR)
26460, comparison of lead concentrations detected in groundwater at the site
cannot be fully evaluated against this criteria.  Only one confirmed
analysis for lead at each downgradient monitoring well at the K-1407-B Pond
exceeds the 15 ug/l action level in unfiltered samples (32 ug/l in UNW-2; 74
ug/l in UNW-3). Downgradient monitoring wells UNW-8 and UNW-9 at the K-1407-
C Pond have periodically exceeded the 15 ug/l action level for unfiltered
samples with a maximum concentration of 280 ug/l in UNW-8.  However, lead
concentrations in upgradient monitoring wells UNW-6 and UNW-11 have exceeded
the action limit with greater frequency and at greater concentrations than

downgradient wells (maximum concentration of 334 ug/l in UNW-6). This
indicates that lead in downgradient wells is not attributable to migration
from the pond soils.

Results of the evaluation of exposure to noncarcinogenic contaminants for
the on-site resident at the K-1407-C Pond are given in Table 2.12.
Noncarcinogenic effects could occur from exposure to the soil and the
groundwater by ingestion, dermal contact, inhalation, and consumption of
homegrown produce. Exposure to chromium drives the pathway hazard index
associated with the inhalation of wind-generated dust while exposure to
mercury contributes substantially to the elevated pathway hazard index
values for the ingestion of homegrown produce. Additional non-carcinogenic
effects could be incurred from exposure to those contaminants at the site
that do not have RfDs; however, these effects cannot be quantified.

Tables 2.13 and 2.14 show general and site-specific uncertainty factors that
may influence the human health risk assessment results for the K-1407B/C
Ponds.

Environmental Risks

There are no critical habitats or threatened or endangered species affected
by site contaminants.  The K-1407-B/C Ponds do not provide a habitat to
support significant aquatic communities, do not currently discharge to
surface waters, and are not expected to discharge to surface waters via
direct surface flow in the future.  Therefore, aquatic ecological effects
were not assessed.  Because the ponds encompass a small area within an
industrial complex anddo not incorporate highly valued habitat features,
effects on natural terrestrial communities were not assessed.  However,
because it may be desirable to revegetate these ponds, an assessment was
performed on the ability of the pond soils to support a plant community



sufficiently vigorous to cover and stabilize the soil.  The results indicate
that the pond soils could be toxic to plants due to high concentrations of
HG, Ni, Zn, and other metals.  However, these results are highly uncertain
due to differences in soil composition, metal form, and plant sensitivity.
Additional evaluation of environmental and ecological risks may be provided
as part of a subsequent sitewide ecological risk assessment at K-25.

Summary

According to EPA, an excess cancer risk greater than 1 x 10[-6] (1 in a
million) is cause for concern and requires close scrutiny, and an excess
cancer risk greater than 1 x 10[-4] (1 in 10,000) is considered unacceptable
by the EPA (EPA 1989a).  The excess risk to the general plant worker are
well below the EPA lower threshold of concern.  On-site workers are exposed
through inhalation of airborne dust, dermal contact and ingestion of
contaminated soil, and external exposure to ionizing radiation.  The on-site
worker is estimated to be exposed to an excess cancer risk of 4 x 10[-6], or
four chances in a million more likely to contract cancer in a

lifetime than if no contamination existed at the K-1407-B/C Ponds. The
hypothetical future on-site resident would be exposed through ingestion and
contact with contaminated soil, external exposure to ionizing radiation,
inhalation of airborne dust, ingestion of contaminated groundwater, dermal
contact with water, inhalation of organic volatiles during bathing, and
consumption of contaminated homegrown vegetables.  The aggregate excess risk
from exposure to multiple contaminants across all pathways for the
hypothetical resident is estimated at 1 x 10[-2], or 1 extra chance in 100
to contract cancer solely because of site contamination.

The remedial action will provide protection to the on-site worker, the
general plant employee, and wildlife by eliminating pathways of exposure by
backfilling at the site.  This remedial action will also provide protection
to the potential intruder or future on-site resident by eliminating pathways
of exposure and through the use of institutional controls.  Institutional
controls eliminate the potential risk to the hypothetical homesteader for as
long as the controls remain in place by preventing access to the ponds area.
The risk level following implementation of this action will be reduced below
the threshold of concern (10[-6], or 1 in a million) established by EPA.
Systematic toxicity will also be reduced.

The results of the risk assessment for the K-1407-B Pond and K1407-C Pond
are summarized in Fig. 2.5.  The risk assessments for the K-1407-B Pond and
the K-1407-C Pond indicate that present and future on-site exposure is
likely to be a concern.  Estimated risks incurred by an individual living
near or on K-1407-B Pond or K-1407-C Pond at baseline conditions would be
unacceptable.

Actual or threatened releases of hazardous substances from this site, if not
addressed by implementing the response action selected in this ROD, may
present an imminent and substantial endangerment to public health, welfare,
or the environment.

DESCRIPTION OF ALTERNATIVES



As part of the FS conducted for the K-1407-B/C Ponds, remedial alternatives
were developed to address residual metals, radiological, and VOC
contamination in the pond soils.  Remedial alternatives developed under
CERCLA must protect human health and the environment from the hazards at K-
1407-B/C Ponds and comply with the associated administrative requirements.
Each alternative was evaluated with respect to CERCLA screening criteria.
Groundwater contamination at the site will be addressed as part of the K-25
Groundwater OU RI/FS and is not addressed by these remedial alternatives.
Under the focused FS process, six alternatives were evaluated for
remediation of soil contamination at the K-1407B/C Ponds site:

   .  Alternative 1:  No action-Under Alternative 1, no further action would
      be taken at the site.

   .  Alternative 2:  Engineered Rock Fill-This alternative consists of
      filling the K-1407-B Pond with rock fill, placing a cover layer of a
      few feet of compacted soil above the rock, and filling the K-1407-C
      Pond with soil.

   .  Alternative 3:  Engineered Soil Fill-This alternative entails
      backfilling both the ponds with borrow soil in accordance with precise
      technical specifications.

   .  Alternative 4:  Backfill and Clay Cap-Backfilling and placement of a
      clay cap according to engineering specifications provides a hydraulic
      barrier and helps minimize infiltration and percolation of surface
      waters.

   .  Alternative 5:  Five-Component RCRA Cap-The composite five-component
      RCRA cap is a sophisticated cap consisting of multiple layers,
      including a synthetic membrane that eliminates virtually all
      infiltration.

   .  Alternative 6:  Excavation and Treatment-Excavation entails the
      removal of contaminated soils and subsequent treatment by fixation for
      storage of waste.

Alternative 1 is included as a comparison baseline in accordance with the
NCP. Alternatives 2, 3, 4, 5, and 6 each intend to fulfill the requirements
of Sect. 121(d)(1) of SARA.

As part of the RI/FS, soil cleanup levels for the protection of human health
were generated as preliminary remediation goals (PRGs) based on EPA-
recommended equations.  The EPA-recommended equation for calculating PRGs
for radionuclides in soil combines the two pathways of external irradiation
and soil ingestion because a residential receptor could be exposed by both
pathways simultaneously. The produce ingestion pathway was not considered in
calculating PRGs for radionuclides because the risks associated with this
pathway are negligible in comparison with those for external irradiation and
soil ingestion. Remediation resulting in soil concentrations that adequately
reduce risks associated with soil ingestion and external irradiation would
likewise eliminate unacceptable risks (i.e., >1 x 10[-6]) associated with
produce ingestion.



The equation for calculating PRGs was derived by EPA from the equation used
to calculate risk.  The EPA-recommended default value for the shielding
factor was used to allow consideration of the shielding effect of buildings,
such as the walls of the on-site resident's house.  The age-adjusted soil
ingestion factor combines the different ingestion rates and body weights of
the child and adult receptors.  In accordance with EPA guidance, each SF
used in calculating a PRG for a radionuclide incorporated the SFs for all
decay products since secular equilibrium is assumed.  The values used for
the other variables in the equation were the same ones used in the risk
calculations.

Since EPA has not provided equations for calculating PRGs for the produce
ingestion and dust inhalation exposure pathways, PRGs were backcalculated
using the same equations used to calculate risk.  Likewise, the values used
in the risk calculations for ingestion rate, inhalation rate, exposure
frequency, exposure duration, body weight, and averaging time were used in
deriving PRGs. However, because the majority (approximately 80%) of the risk
from ingestion of metals in produce is due to the 6 years of childhood
exposure, a body weight of 15 kg and exposure duration of 6 years were used
to calculate these PRGs.  The calculated risk-based PRGs are shown in Table
2.15.  The PRG shown for chromium is a target air concentration rather than
a target soil concentration.

Remediation that achieves these PRGs for protection of human health is
likely to also eliminate the potential for adverse effects on plant life.
The PRGs listed in Table 2.15 are lower than the minimum phytotoxic
concentrations (i.e., those toxic to plants) for the same metals, with the
exception of zinc. The phytotoxicity value for zinc is based on one study of
one plant species, suggesting considerable uncertainty in that value being
applied to all plants in all soil types.

A great deal of conservatism has been incorporated into the PRGs. In
addition to the very conservative exposure assumptions adapted from EPA risk
assessment guidance documents, SFs and RfDs established by EPA directly
influence the outcome of PRG calculations.  It is important to keep in mind
that the PRGs are the target concentrations to which the hypothetical on-
site resident would be exposed for baseline, or current, site conditions.
Therefore, excavation of soil containing contaminant levels above the PRGs
is not necessarily required if uncontaminated soil or other shielding
material is placed over the contaminated soil such that residential exposure
to the soil exceeding PRGs iseliminated.

Treatment options for the disposal of residual radiological contamination in
soil were evaluated in the FS for the K-1407-B/C Ponds. Treatment/disposal
of radioactive waste is based

on three technical principles that are not always simultaneously applicable
or administratively feasible.

   .  A sufficient delay will allow the complete decay of short-lived
      isotopes, first, and of all radioactivity in the long term ("delay and
      decay").

   .  Dilution of concentrated waste will reduce the specific bulk



      radioactivity of the material to acceptable levels.

   ù  Containment and confinement of the waste will limit the risk posed
      by the radioactive material.

Since a cement batch plant was operated on-site during a previous fixation
project, treatment by stabilization and solidification with cement appears
to be a viable treatment choice.  The nature and threat of radiologically
contaminated soils at the bottom of the ponds is comparable, even if less
intense, to waste previously treated by portland cement fixation.
Hypothetically, after excavation the contaminated soils may be stockpiled,
mixed with cement, and formed in solid blocks for storage.  However, this
and all other currently available methods to accomplish remediation of a
site contaminated with radionuclides when the "delay and decay" method is
impractical will result in the production of further waste materials, the
nature of which is possibly different than the original waste.

Although the treatment option would reduce residual risks at the K1407-B/C
Ponds site, it would increase the risk associated with treating, handling,
and storage of the waste.  Furthermore, this option would create the need
for long-term management of containerized waste.  While such treatment would
be consistent with CERCLA preference for treatment as a principal element to
remediate threats at the site, it would be inconsistent with CERCLA
preference for permanent solutions (the waste would still exist, would be
stored above ground, and would still require management) and preference for
in situ treatment of waste and minimization of waste by-products resulting
from remedial action. In a practical sense, the real overall advantage that
solidification could offer with regard to risk reduction is questionable.

Because current technology does not offer a means to effectively treat
residual radiological contamination such as that found at the K-1407-B/C
Ponds site, the treatment of principal threats is deemed to be
impracticable. Therefore, management of in situ residues is a more
appropriate remedy at this site.

Engineering controls proposed under the fill/cap Alternatives 2, 3, 4, and
5, would effectively deactivate all direct exposure and soil pathways of
exposure identified in the baseline risk assessment, to all receptors.  All
existing exposure pathways and accordingly all risk associated with each
pathway would be eliminated.  The effectiveness of the fill/cap remedies is
evidenced by RESRAD computer modeling conducted as part of the RI/FS for the
K-1407-B/C Ponds.  The RESRAD computer code was developed as a compliance
tool to develop residual contamination guidelines at DOE facilities.  RESRAD
modeling conducted for the K-1407-B/C Ponds and included in the RI/FS report
show that the effectiveness of the engineered fill option would be
sufficient to maintain exposure levels within DOE guidelines for at least
10,000 years (the maximum span for which the model was run), even without
maintenance (DOE 1992a).  For the foreseeable future, the integrity of the
fill/cap options would be enhanced by regular surveillance and maintenance
as part of ongoing operations at theK-25 Site.

Although engineering controls proposed under Alternatives 2, 3, 4, and 5
would effectively deactivate all direct exposure and soil pathways of
exposure identified in the baseline risk assessment, the continued presence



of residual soil contamination on-site represents a potential threat for the
hypothetical future on-site resident.  Therefore, institutional controls are
considered a component of all of these alternatives.

The purpose of institutional controls at the K-1407-B/C Ponds is to prevent
the inadvertent exhumation of the residual soil contamination buried under
the soil cover.  Further discussion of the protection provided by
Alternatives 2 through 5 to the hypothetical future on-site resident in the
absence of institutional controls is given in the Summary of Comparative
Analysis of Alternatives section of this ROD.  It is worth mentioning that,
while excavation and treatment of residual soil contamination at the K-1407-
B/C Ponds would eliminate the need for institutional controls on a site-
specific basis, the stored waste would create a hazard for which the
implementation and maintenance of institutional controls would still be
necessary.

The implementation of institutional controls requires the use of physical
barriers or legal restrictions or both.  The K-1407-B/C Ponds are inside the
perimeter fence of the K-25 Site, a DOE facility with controlled access.  As
long as K-25 is under the jurisdiction of the U.S. government, residential
use of the property can easily be avoided through controlled access. If the
property is released in the future and the preclusion of residential use is
deemed necessary, this preclusion may depend more on legal restrictions than
on physical means of access control.  For instance, if the ORR were to
become a wildlife refuge, the problem of avoiding residential use may solve
itself. Otherwise, covenants and deed restrictions can be implemented as
customary with the transfer of any commercial property.  It is reasonable to
express a realistic and effective commitment to the premise that physical
institutional controls will be maintained as long as the property is owned
by the U.S. government and that legal provisions for the prevention of
residential land use will be part of any property release agreement, in
accordance with Sect. 120(h) of CERCLA, as amended.

Institutional controls, reopeners, and contingencies to ensure that the
remedy remains effective, to be agreed upon with the state, will be
implemented.  For example, under DOE Order 5400.5 the selected remedy is
considered restricted closure.  Therefore, if at any point in the future
unconditional release of the site becomes a possibility, DOE (or its
successor) shall conduct a review of the remedy and current site conditions
prior to transfer of the K-25 Site from DOE (or its successor) to another
person or entity.  Any property transfer will follow the procedure outlined
in the Federal Facility Agreement for the Oak Ridge Reservation (hereafter
referred to as the FFA) (DOE 1992d), Sect. XLIII, Property Transfer.
Additionally, because this remedy will result in hazardous substances
remaining on-site above health-based levels, a review will be conducted
every 5 years, beginning within 5 years after commencement of the remedial
action, to ensure that the remedy continues to provide adequate protection
of human health and the environment, in accordance with CERCLA 121(c).

Each alternative in this section is evaluated for compliance with applicable
or relevant and appropriate requirements (ARARs) and to be considered (TBC)
guidance for the remediation of the K-1407-B/C surface impoundments.  Those
ARARs considered applicable for the remediation of the ponds are those
pertaining to floodplain protection [10 CFR 1022 and 40 CFR 6 (Appendix A)],



RCRA clean closure (40 CFR 265), on-site construction/excavation [Tennessee
Code Annotated (TCA) Sect. 1200-3-8], fugitive dust control (TCA Sect. 1200-
3-8.01), and surface water control (40 CFR 122, TCA Sect. 1200-4-3).  DOE
orders regulating exposure and long-term management and disposal of residual
waste, while not regarded as ARARs, are treated as TBC guidance and/or
criteria.  The wetlands survey conducted for the site indicated that there
are no wetlands areas present in the K-1407-B or -C Ponds.  Pending
concurrence with this finding from the U.S. Army Corps of Engineers (USACE),
regulations pertaining to wetlands [10 CFR 1022 and 40 CFR 6 (Appendix A)]
are not ARARs for this site.  A detailed evaluation of ARAR compliance is
presented for each alternative description in this section, and a comparison
of alternative ARAR compliance is presented in the Summary of Comparative
Analysis of Alternatives section of this ROD.

Alternatives 2 through 5 each would meet the exposure limits of DOE Order
5400.5.  This order generically sets guideline exposure limits for all
radionuclides except [226]Ra, [228]Ra, [230]Th, and [232]Th, for which
activity guidelines are set.  The exposure limits are satisfied by the
elimination of exposure pathways.  Although the specific activity limits for
[230]Th are exceeded in some areas of the K-1407-B Pond, there will be no
risk from this contaminant after taking necessary control measures at the
site. However, the K-1407-B/C Ponds will be revisited by DOE or its
successor with regard to residual radiological contamination if
unconditional release of the property becomes a possibility in the future,
and any property transfer will follow the procedure outlined in the FFA (DOE
1992d), Sect. XLIII, Property Transfer.

Common Assumptions for Alternatives 2 through 5

Components of the conceptual design common to Alternatives 2 through 5 are
summarized below.  This list includes assumptions and activities for these
remedial alternatives.

   ù  The K-1407-B Pond would be dewatered before and during backfill
      operations, except for Alternative 2.

   .  Silt fences and other erosion control devices will be employed as
      necessary.

   .  Surface water diversion is included as a percentage of the total cost;
      design of necessary control works will take place at a later stage.

   .  No roads other than temporary access roads will be built.

   .  Minimal dust suppression measures will be implemented as required for
      the haul roads.

   .  If removed, it is likely water from the K-1407-B Pond will be
      processed through the CNF.

   .  Health and Safety personnel will monitor the site and workers.

   .  All alternatives include surface contouring and revegetation as
      applicable.



   .  Construction equipment used during operations will be decontaminated
      on-site if required.

   .  Work will be done in Level D protective equipment.

   .  All borrow soils and clays will be taken either from the West Borrow
      Area, approximately 11 km from the site (21 km round trip), or from a
      site with similar soil properties.  Rock borrow is also available in
      the vicinity of the K-1407-B/C Ponds site.

   .  The in-place density of the soils in the borrow area is assumed to be
      125 lb/ft[3].

Specific design criteria for the K-1407-B/C Ponds will be developed during
the remedial design phase.  The following description of alternatives uses
the design assumptions established in the RI/FS (DOE 1992a).  All estimates
for soil and rock fill and soil excavation are based on generalized
assumptions; actual volumes could vary significantly during the
design/construction phase of remediation.

For the purpose of cost comparisons, present worth was calculated for a 30-
year period for each alternative.  However, the use of this 30-year period
does not infer that the site will necessarily be suitable for release from
institutional controls at the end of that period.  It is recognized that
institutional controls, consisting of the use of physical barriers, legal
restrictions, or both, will remain as long as unacceptable risks exist at
the site. Institutional controls may be required at the site for a period
substantially longer than 30 years.

Alternative 1-No Action

CERCLA requires that the no-action alternative be evaluated to serve as a
baseline for comparison.  This alternative would not mitigate current or
future potential risk of the site through soil or surface water pathways and
does not comply with DOE Order 5400.5 regarding exposure limits or DOE
Orders 5400.5, Chapters II and IV, and 5820.2A regarding long-term
management of residual radioactive contamination left in place.

Alternative 2-Engineered Rock Fill

This alternative consists of filling the K-1407-B Pond with coarse, granular
material (crushed rock) and filling the K-1407-C Pond with engineered
compacted soil.  It is estimated that 63,000 yd[3] of soils and 14,000 yd[3]
of crushed rock would be placed in the ponds for the implementation of
Alternative 2.

For the K-1407-B Pond, rock fill is a suitable backfill material that can be
placed in its waterlogged environment without difficulty.  It is expected
that displaced water will flow away naturally as groundwater, establishing a
dry surface above the water table.  Soil will then be applied over the rock
fill; it will be graded; and vegetation will be planted.

The K-1407-C Pond, unlike the K-1407-B Pond, is not waterlogged. Because



compacted soil is more cost-effective than crushed rock fill, the K-1407-C
Pond would be filled with compacted borrow soil; its surface would also be
graded and planted with vegetation.  The borrow soil will be spread in thin
lifts and compacted to specification with rollers or vibratory compactors.
Placement of fill is monitored against prescribed technical specifications.
Engineered-compacted fill must meet precisely defined in situ quality tests
before its approval for use.  Because of compaction and quality control,
this fill is not subject to significant settlement; therefore, it requires
little or no maintenance.  Alternative 2 would not generate man-made
byproduct wastes that require management.

Flooding in the area would not compromise the remedial action taken at the
ponds; therefore, 10 CFR 1022 and 40 CFR 6 (Appendix A) would be met.  Final
remediation under Alternative 2 would meet RCRA clean closure requirements
(40 CFR 265).  During construction, stormwater runoff controls (40 CFR 122,
TCA Sect. 1200-4-3) and fugitive dust controls (TCA Sect. 1200-03-8.01)
would be implemented.  Alternative 2 would meet the exposure limits of DOE
Order 5400.5 and comply with the requirements of 5400.5, Chapters II and IV,
and 5820.2A regarding the long-term management of residual radioactive
contamination left in place.  No wetlands areas were identified in the ponds
by the wetlands survey conducted for the site, and concurrence with this
finding is expected from the USACE.  If wetlands were determined to be
present at the site, they would be destroyed by this alternative; however,
mitigative measures would be taken to enhance other wetlands areas so no net
loss of wetlands would occur, thus meeting 10 CFR 1022 and 40 CFR 6
(Appendix A).

Capital cost:  $4.5 million
Annual Operations and Maintenance (O&M) cost:  $33,000
Present worth cost over 30 years:  $5.0 million
Months to implement:  15

Alternative 3-Engineered Fill

The K-1407-B Pond would be dewatered, and the ponded water would be pumped
to and processed at the CNF.  This alternative would entail placing an
estimated 75,000 yd[3] of compacted fill, grading materials, and soils over
existing empty impoundments for filling, contouring, drainage control, and
revegetation.  This alternative would require water treatment at CNF but
would not generate other by-product wastes that require management.
Compliance with ARARs and TBCs would be the same for Alternatives 3 as for
Alternative 2.

Capital cost:  $5.5 million
Annual O&M cost:  $33,000
Present worth cost over 30 years:  $6.0 million
Months to implement:  15

Alternative 4-Backfill and Clay Cap

The K-1407-B Pond would be dewatered, and soil fill would be emplaced to the
appropriate engineering specifications in both ponds before placement of a
clay cap.  A clay cap would act as a hydraulic barrier, adding a measure of
protection from infiltration of rain and surface waters to the backfilled



pond. This cap is an engineered-compacted fill layer that must meet both
structural and hydraulic performance criteria for acceptance.  While
compacted backfill must meet specifications aimed primarily at structural
performance, a clay cap also must achieve a very low in situ permeability-
the lower the permeability to water, the more impervious the cap.  Usually,
this cap is a 2-ft or thicker clay layer placed on top of the backfill.
Construction of an impervious clay cap is a labor-intensive process with
stringent engineering requirements. Construction of a sufficiently
impervious cap demands well-specified methods and material selection
practices, and results must be verified by in situ testing.

The placement of a 2-ft-thick native soil and topsoil layer above the cap
will protect it from excessive changes in temperature and freeze-thaw
cycles, which can compromise its integrity.  This alternative would entail
placing an estimated 90,000 yd[3] of compacted fill, clay, grading
materials, and soils over the existing empty impoundments for filling,
contouring, lining, drainage control, and revegetation.  This alternative
would require that the water from the K-1407-B Pond be treated at the CNF
but would not generate byproduct wastes that require management.

Alternative 4 meets DOE Orders 5400.5 and 5820.2A with regard to exposure
limits and the long-term management of residual radioactive contamination
left in place, RCRA clean closure requirements (40 CFR 265), and
floodplain/wetlands regulations [10 CFR 1022 and 40 CFR 6 (Appendix A)], as
described in Alternatives 2 and 3.  Alternative 4 utilizes the NCP hybrid
closure guidance [52 FR 8712 and 53 FR 51446].  The NCP hybrid closure
guidance makes use of RCRA [40 CFR 265.228 (a)(2)] requirements for closure
with waste in place, i.e., closure and post closure care requirements.
These are considered TBC guidance for implementation of a modified RCRA cap
in the instance where no hazardous waste remains.

Capital cost:  $6.3 million
Annual O&M cost:  $33,000
Present worth cost over 30 years:  $6.8 million
Months to implement:  15

Alternative 5-Five-Component Cap

EPA provides detailed technical guidance for the design of this type of cap,
as explained in the RI/FS document.  A composite five-component cap is very
impervious and would be a conservative means of isolating the remaining
contaminants.  The cap is designed in five parts, each having a specific
function to enhance the cap's reliability.  The cap includes a composite
clay and synthetic liner impervious layer, which enhances the effectiveness
of clay. This membrane, also called a flexible membrane liner, is
acontinuous sheet of a synthetic polymer impervious to gas and liquids.  A
five-component cap requires specialized personnel for installation and must
comply with demanding performance standards.  This type of cap is used
mostly on landfills or where a closure with waste in place is planned from
the inception.  It is intended as the "lid" for zero discharge waste
disposal sites, where waste is completely isolated from the environment.
Its effectiveness for this site is very similar to that of Alternative 4.

This alternative would entail placing an estimated 90,000 yd[3] of compacted



fill, clay and grading materials, and soils over the existing empty
impoundments for filling, contouring, lining and drainage control, and
revegetation.  An estimated 180,000 ft[2] of composite cap would be
installed. Material for drainage and filter layers would be needed-possibly
6,000 yd[3] of natural materials or 360,000 ft[2] of geosynthetic materials.
This alternative does not generate by-product wastes.

Alternative 5 meets DOE Orders 5400.5 and 5820.2A requirements regarding
exposure limits and the long-term management of residual radioactive
contamination left in place, RCRA clean closure regulations (40 CFR 265),
and floodplain/wetlands requirements [10 CFR 1022 and 40 CFR 6 (Appendix
A)], as described in Alternatives 2 and 3.  Alternative 5 also utilizes the
NCP hybrid closure guidance (52 FR 8712 and 53 FR 51446) and RCRA
requirements for an impervious cap [40 CFR 265.228(a)(2)]; these are
considered TBC guidance.

Capital cost:  $8.4 million
Annual O&M cost:  $52,000
Present worth cost over 30 years:  $9.1 million
Months to implement:  15

Alternative 6-Excavation and Treatment

Excavating the contaminated soils would involve removing a few feet of soil
from the side slopes and the bottoms of the K-1407-B/C Ponds.  The
soilmatrix would then be immobilized through fixation in a free-standing
solid to allow storage, minimize contaminant mobility, and reduce the health
risk associated with the fixed waste.  The technology of fixation by means
of portland cement and a sorbent was assumed for the cost estimate, but any
applicable technology may be used.  A different system would not necessarily
entail the same costs estimated here.  This alternative is a contingent plan
for the remediation of the ponds; if other actions prove infeasible, it
would be reconsidered.  If this alternative is selected, treatability and
the extent of contamination will need further investigation.  After removal,
the excavation would be backfilled to reclaim the use of the surface.
Engineered compacted fill would be acceptable and suitable for backfilling.

The exact volume of contaminated soils to be excavated is uncertain.  The
excavation and solidification of an estimated 21,000 yd[3] of contaminated
soils was assumed.  This volume of soil would generate an estimated 30,000
yd[3] of solidified, low-level waste by-product for long-term storage.
Management of this waste is a long-term liability that is difficult to
evaluate. Backfilling involves placing at least 70,000 yd[3] of clean fill,
depending on surface runoff control and the volume of fill required to
restore the site.

Alternative 6 meets RCRA clean closure regulations (40 CFR 265), and
floodplain/wetlands requirements [10 CFR 1022 and 40 CFR 6 (Appendix A)], as
described in Alternatives 2 and 3.  Alternative 6 would remove the source of
contamination, meeting compliance with DOE Order 5400.5 requirements for
exposure limits and the requirements for management and disposal of waste
containing residual radioactive contaminants in 5400.5, Chapters II and IV,
and 5820.2A.  A storage area for the excavated soil is available onsite (DOE
Orders 5400.5 and 5280.2A).  Stormwater runoff controls (40 CFR 122, TCA



Sect. 1200-4-3) and fugitive dust controls (TCA Sect. 1200-3-8.01) wouldbe
implemented.

Capital cost:  $13 million
Annual O&M cost:  $30,000
Present worth cost over 30 years:  $13.4 million
Months to implement:  15

SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES

EPA has established nine evaluation criteria as described in Guidance for
Conducting Remedial Investigations and Feasibility Studies Under CERCLA (EPA
1988b) for the evaluation of remedial alternatives at CERCLA sites. These
nine criteria are organized into three groups:

   .  Threshold Criteria-These criteria relate to statutory findings and
      address (1) overall protection of human health and environment and (2)
      compliance with ARARs.

   .  Primary Criteria-These criteria address the performance of the
      remedial alternative.  They also verify that the alternative is
      realistic.  The primary criteria are (3) long-term effectiveness and
      permanence; (4) reduction in toxicity, mobility, or volume through
      treatment; (5) short-term effectiveness; (6) implementability; and (7)
      cost.

   .  Modifying Criteria-The viability of the solution is evaluated based on
     (8) state agency acceptance and (9) community acceptance.

Threshold Criteria

Overall Protection of Human Health and the Environment-The assessment
against this criterion describes how the alternative as a whole achieves and
maintains protection of human health and the environment.

Compliance with ARARs-The assessment against this criterion describes how
the alternative complies with ARARs or, if a waiver is required, how it is
justified.  The assessment also addresses other information from advisories,
criteria, and guidance that the lead and support agency have agreed is TBC.

Primary Criteria

Long-Term Effectiveness and Permanence-The assessment of alternatives
against this criterion evaluates the long-term effectiveness of alternatives
in maintaining protection of human health and the environment after response
objectives have been met.

Reduction of Toxicity, Mobility, or Volume Through Treatment-The assessment
against this criterion evaluates the anticipated performance of the specific
treatment technologies an alternative may employ.

Short-Term Effectiveness-The assessment against this criterion examines the
effectiveness of alternatives in protecting human health and the environment
during the construction and implementation of a remedy until response



objectives have been met.

Implementability-This assessment evaluates the technical and administrative
feasibility of alternatives and the availability of goods and services.

Cost-This assessment evaluates the estimated capital, O&M costs, and present
worth cost for a life of 30 years of each alternative in 1991 dollars.  The
estimates are order of magnitude estimates that necessarily incorporate many
assumptions.  Although they are also useful for comparing alternatives, the
uncertainty associated with them is significant.

Modifying Criteria

State Acceptance-This assessment reflects the state's apparent preferences
or concerns about alternatives.

Community Acceptance-This assessment reflects the community's apparent
preferences or concerns about alternatives.

The six remedial alternatives considered for the K-1407-B/C Ponds are
evaluated against the nine CERCLA evaluation criteria in the following
discussion.  A summary comparison of the seven threshold and primary
criteria against the six alternatives is presented in Table 2.16.

Overall Protection of Human Health and the Environment

Alternative 1, No Action, is not protective of and offers no reduction in
risks to human health or the environment.  Alternatives 2 through 5 provide
protection from exposure to the contaminants remaining on-site through
shielding and the management of contaminant migration.  These alternatives
do not remove the residual contamination but limit its effects through
isolation. Alternative 6 protects human health and the environment at the K-
1407-B/C Ponds site through source control by removal of the contaminants,
but generates additional risks to human health and the environment
associated with the removal, handling, and long-term storage of waste.
Alternative 6, while reducing risk at the site-specific level, results in a
transfer of risk and, therefore, may not represent an overall risk
reduction.

For both the general plant employee and the on-site worker risk scenarios,
the completed exposure pathways considered in the baseline risk assessment
for the K-1407-B/C Ponds were ingestion of, dermal contact with, and
inhalation of wind-generated dust.  The general plant employee scenarios
additionally included external exposure to radiation in dust; the on-site
worker scenario additionally included exposure to ionizing radiation.
Implementation of any of Alternatives 2 through 6 will effectively eliminate
all these exposure pathways and the associated risk to receptors.
Therefore, for the general plant employee and the on-site worker risk
scenarios, Alternatives 2 through 6 are equally protective. The potential
difference between the alternatives for overall protection of human health
and the environment arises only for protection

offered to the hypothetical future on-site resident in the comparison of
Alternatives 2 through 5 with Alternative 6.



Completed exposure pathways considered in the baseline risk assessment for
the on-site resident risk scenario at the K-1407-B/C Ponds were ingestion of
soil, dermal contact with soil, inhalation of wind-generated dust, external
exposure to soil radiation, ingestion of groundwater, dermal contact with
groundwater while showering, inhalation of volatiles while showering, and
ingestion of homegrown produce.  Total excess cancer risks estimated in the
baseline risk assessment for the on-site resident are 1 x 10[-2] and 7 x 10[
-3] for the K-1407-B and K-1407-C Ponds, respectively.

Alternatives 2 through 5, although different in terms of engineering design,
are equal in the protection of human health and the environment. Because
Alternative 6 represents source control by removal of the contaminants,
there are different ramifications for overall protection for the on-site
resident than for Alternatives 2 through 5.  In evaluating the true
effectiveness of Alternative 6, it is necessary to evaluate (1) the
reduction of risk that would occur as a result of its implementation, (2)
the chance that baseline risk conditions for the on-site resident could be
realized at the site in the future, and (3) the additional risks generated
by implementation of the alternative.

Alternative 6 would eliminate the potential for cross-contamination and
migration of contaminants from the pond soils in groundwater at the K-1407-
B/C Ponds site.  However, the analysis of contaminant migration, based on
the comparison of data for K-1407-B/C Pond soils and monitoring wells and
the computer-simulated modeling indicate that there is very little risk
associated with migration of contaminants in the groundwater from the pond
soils. Groundwater migration of contaminants from the K-1407-B/C Pond soils
into groundwater does not appear to represent a significant risk evenfor the
most conservative assumptions.  Accordingly, the excavation of residual soil
contamination under Alternative 6 would not result in a meaningful reduction
of risk for groundwater pathways for the on-site resident scenario.

The protection afforded by Alternative 6 would be primarily from the
elimination of direct exposure to ionizing radiation and the elimination of
contact to contaminants in the soil for all exposure pathways by removing
contamination. However, the true protection provided by excavation and
removal under this alternative must take into account the realistic
probability of future exposure to baseline risks at the site.  The
conservative approach to evaluating the maximum risk to human health for
future scenarios is to assume that a future on-site resident could
reestablish baseline conditions and thereby be exposed to baseline risks at
the site.  However, if the ponds were filled, this would be highly unlikely
to occur even with residual soil contamination left in place; a combination
of highly improbable events would be necessary to reestablish baseline
conditions.

To reestablish baseline conditions at the site, the future on-site resident
would have to excavate the pond(s) to its original depth to build a
residential structure and plant a garden.  For the K-1407-B Pond, this would
involve excavating to a level below the water table and through many feet of
rock fill that would be present from the implementation of the proposed
remedy for the site.  For both the K-1407-B and K-1407-C Ponds, placing a
house below the 100-year flood plain would be required.



Even assuming such construction activities were to occur, the level of
excavation would have to coincide almost perfectly with the current level of
the pond bottoms for the on-site resident to be exposed to baseline risk
conditions. To be exposed to the total risks from ingestion of homegrown
produce, the root systems of crops would have to be situated within a narrow
1-ftzone of maximum contaminant concentration.  Even if the considerable
obstacles were overcome to build a residential structure and plant a garden
in the original pond bottoms, crops probably could not grow because of the
poor agricultural nature of the soils.

The construction of a single-level residential structure in either the K-
1407-B or -C Pond would in all likelihood involve the excavation of no more
than a few feet of soil.  Based on the proposed thickness of pond fill, an
excavation of such a depth would not reach the site's soil contamination
and, therefore, would not result in the completion of the soil exposure
pathways considered in the baseline risk assessment for the on-site
resident.  The construction and occupancy of a basement home could create a
greater potential for exposure to soil contaminants at the site than a
single-story dwelling. However, occupancy of such a structure would not
approximate baseline risk conditions because shielding offered by the walls
and floor of the basement area would eliminate or drastically reduce soil
pathways.

Aside from the practical and physical obstacles to reestablishing baseline
conditions at the site in the future, the role of institutional controls
must be considered.  Realization of the hypothetical future on-site scenario
must assume that there would be unlimited use of the site if institutional
controls were lifted.  However, it is reasonable to assume that
institutional controls will be in force at the site as long as it is held by
DOE.  Furthermore, DOE's future release of any property, particularly
property with residual contamination, would carry restrictions regarding the
use of the land, and any property transfer will follow the procedure
outlined in the FFA (DOE 1992d), Sect. XLIII, Property Transfer.  Because of
their widespread acceptance and enforceability, future restrictions to land
use warrant consideration of their ability to limit future exposure to
residual site contamination.  The institution ofsuch legally binding
obligations would serve to further reduce the likelihood of future human
exposure to residual contamination at the site.

In assessing the overall protectiveness of Alternative 6, it is important to
recognize that the removal of residual soil contamination from the K-1407-
B/C Ponds would not resolve the issue of institutional control for waste
generated from the site.  Because no effective technology for the
detoxification of radioactive material exists, the exhumation of the
residual radiological contamination from the bottom of the K-1407-B/C Ponds
and its transformation into a different form of waste would suffer from the
same complications associated with institutional controls at the ponds site.
To protect public health and the environment, it would be much safer for
residual radiological contamination to remain at the bottom of the ponds,
below 10 ft of soil cover, than to be stored in any manner above surface
should institutional controls fail at some future time.  Accordingly, there
are greater potential problems associated with institutional controls for
the storage of the exhumed waste above surface than for residual



contamination left in place.

Alternative 6 does not offer advantages for the overall protection of human
health and the environment when compared to Alternatives 2 through 5 because
(1) it is extremely improbable that baseline conditions could ever be
established at the K-1407-B/C Ponds at any time in the future even in the
absence of institutional controls, (2) there is the high likelihood that
institutional controls will prevail at the site even in the case of property
transfer, and (3) the excavation, handling, and long-term storage of waste
will generate a potential risk to human health and the environment.
Conversely, the implementation of Alternative 6 could actually result in an
increase of risk, especially in the absence of institutional controls for
the longterm storage of waste at the surface.  In summary, Alternatives 2
through 5 provide protection at least equal to Alternative 6 for all human
risk scenarios.

Compliance with ARARs

There are no chemical-specific ARARs for the cleanup of contaminated soils
at the K-1407-B/C Ponds associated with any of the alternatives. There are
several location-specific and action-specific ARARs pertinent to the
remediation of the ponds that are associated with all the alternatives as
shown in Table 2.17.

The ponds are located within the 100-year and 500-year floodplain areas.
Therefore, location-specific federal and state ARARs for the protection of
floodplains are applicable to all alternatives and must be met for any
remedial activities taken in the K-1407-B/C Ponds area.  The wetlands survey
conducted for the site indicated that no wetlands areas are present in the
K1407-B/C Ponds; concurrence with this finding is expected from USACE.
However, if any

wetlands were present at the site, they would be destroyed by the
implementation of Alternatives 2 through 6.  In this case, mitigative
measures would be taken to enhance other wetlands areas so no net loss of
wetlands would occur, thus meeting 10 CFR 1022 and 40 CFR 6 (Appendix A).

The action-specific ARARs for closure of the ponds includes 40 CFR
265.228(a)(1), which details the requirements for RCRA clean closure and
applies to all alternatives.  There are several action-specific ARARs that
apply to the construction and implementation of Alternatives 2, 3, 4, 5, and
6. These include Tennessee state regulations and Clean Water Act regulations
requiring that surface water runoff and stormwater discharge during
construction activities at industrial sites be controlled and monitored; the
surface water runoff must meet the substantive requirements of the
statestormwater discharge permit.  Tennessee regulations also require that
fugitive dust emissions be controlled during site construction and
excavation.  DOE orders, while not regarded as ARARs, are treated as TBC
guidance and/or criteria.

Nuclear Regulatory Commission (NRC) regulations are not considered
applicable for CERCLA remediation of DOE facilities but are considered
potentially relevant and appropriate.  However, none of the NRC regulations
are relevant and appropriate for the proposed remedial action at the K-1407-



B/C Ponds.  For the purposes of this closure, DOE Order 5400.5, Radiation
Protection of the Public and the Environment, must be met.  Under this DOE
order, the remedial action may be considered a restricted closure if
residual radioactive contamination remains in place.  If unconditional
release of the property becomes a possibility in the future, any property
transfer will follow the procedure outlined in the FFA (DOE 1992d), Sect.
XLIII, Property Transfer.

While the no-action alternative meets the location- and actionspecific
ARARs, it clearly does not meet DOE orders for radiation protection.
Alternatives 2, 3, 4, 5, and 6 comply with all the location-specific and
actionspecific ARARs (see Table 2.17 and the Description of Alternatives
section of this report). Compliance with ARARs and TBCs for Alternative 2,
the selected remedy for the K-1407-B/C Ponds, is further discussed in the
Selected Remedy, Compliance with ARARs and TBCs section of this report.

Long-Term Effectiveness and Permanence

Alternative 1 provides no long-term effectiveness, but present conditions at
the K-1407-B/C Ponds are not likely to worsen in the long-term if no action
is taken.  Risk due to airborne contamination may actually be reduced by
further growth of vegetation.  The risks posed by [137]Cs and [99]Tc will
naturally abate through radioactive decay and dilution within the soil
horizon.  This natural abatement would result in the reduction of risk at
the siteby a full order of magnitude (to 3 x 10[-3] over a 100-year span.
However, the baseline risk assessment conducted for the K-1407-B/C Ponds
shows that the hypothetical on-site resident who lives on-site for 30 years
(the national upper-bound residency term for baseline risk assessment
estimates) is estimated to have 1 chance in 50 of developing cancer from
exposure to contaminants present on-site (risk of 2 x 10[-2]).  Alternative
1 does not provide any reduction of this risk to human health or the
environment and, therefore, is unacceptable.

Engineering controls proposed under Alternatives 2, 3, 4, and 5 would
effectively deactivate all the direct exposure and soil pathways of exposure
identified in the baseline risk assessment to all receptors.  All existing
exposure pathways and all risk associated with each pathway would be
eliminated. The effectiveness of the fill/cap remedies is evidenced by
RESRAD computer modeling conducted as part of the RI/FS for the K-1407-B/C
Ponds. The RESRAD computer code was developed as a compliance tool to
develop residual contamination guidelines at DOE facilities.  RESRAD
modeling conducted for the K-1407-B/C Ponds indicated that the protection
offered by the engineered fill option would be sufficient to maintain
exposure levels within DOE guidelines for at least 10,000 years (the maximum
span for which the model was run), even without maintenance.  For the
foreseeable future, the integrity of the fill/cap options would be enhanced
by regular surveillance and maintenance as part of ongoing operations at the
K-25 Site.

Rock fill incorporated as a stable subgrade as part of Alternative 2 would
not be compromised by time or by long-term exposure to groundwater. The soil
cover above the rock fill would be graded for effective drainage and
vegetated, and would enhance the effectiveness of the rock fill as a means
to deactivate pathways of exposure.  Hence, the soil cover would add to the



reliability of this alternative and to its effectiveness.  Risks to the
hypothetical future on-site resident subsequent to the implementation of
Alternative 2 are estimated to be negligible because all exposure pathways,
with the exception of groundwater-related pathways, would be eliminated
because (1) contaminated dust will no longer be generated, (2) roots of
homegrown garden produce are not expected to extend into the contaminated
layer, and (3) the alternative will effectively shield individuals from
external exposure to ionizing radiation.  Excess cancer risk subsequent to
the implementation of Alternative 2 would be below the EPA threshold of
concern (<1 x 10[-6]).  Systemic toxicity after remediation would be absent
and background conditions would be reestablished.

PRGs for reducing risk to acceptable levels would be met by reducing the
exposure of potential human receptors to contamination, as opposed to
reducing the level of contamination; the contaminants would remain in place,
but the exposure pathways would be eliminated.  After placement of clean
fill material, the level of exposure to contamination for the potential
human receptor, including the on-site resident, would be no greater than
background.

External exposure to ionizing radiation would be reduced to background
levels by physical shielding of the radionuclides in the pond soils with the
fill material.  Intake of contaminants by way of produce ingestion would be
eliminated because the roots of plants grown for food will not extend
through fill material to reach the contaminated pond soils.  Incidental
ingestion of contaminated soils and inhalation of contaminated soils as dust
would not be possible because the soils will be inaccessible.

The only potential negative ecological impact subsequent to the
implementation of Alternative 2 is the possibility of phytotoxicity from
plant uptake of contaminants present in the substrate.  The application of
clean backfill is expected to provide a sufficient barrier to root uptake of
contaminants by grasses and shrubs.  However, this barrier may not be
sufficient to prevent root uptake of some contamination by trees.

Similar to the rock fill under Alternative 2, engineered fill of Alternative
3 is not subject to significant long-term subsidence, and any settling of
the foundations would probably be manageable.  Surface vegetation would help
to minimize erosion of the cover, thereby preserving the contour of the
graded surface and drainage conditions.  However, engineered fill is not an
impervious medium, and infiltration and percolation do occur.
Postremediation conditions and residual risk for Alternative 3 is comparable
to that of Alternative 2.

The long-term preservation of effectiveness for Alternative 4 appears
possible with minimum regular maintenance.  Original drainage conditions
would be maintained and the presence of a hydraulic barrier provided by the
clay cap would reduce surface water infiltration and percolation rates.  The
addition of this hydraulic barrier would be expected to eliminate the
percolation of meteoric water through the vadose zone.  However, because of
the low potential for contaminant migration indicated by the RI/FS, the
elimination of surface water infiltration is not viewed as an advantage in
reducing the migration of contaminants through groundwater exposure pathways
at the site. Furthermore, there would be little conceivable advantage in



reducing surface water infiltration at the K-1407-B Pond where the residual
contamination is found mainly below the water table.  It is assumed that no
improvement to the risk to human health and the environment at the site is
derived from the construction of an impervious barrier, as compared to the
reduction already achieved by Alternatives 2 and 3.  Therefore, post-
remediation risk for Alternative 4 is comparable to that of Alternatives 2
and 3.

Alternative 5 offers a potential increase in long-term reliability with the
implementation of a five-component RCRA cap.  Initial excellentdrainage
conditions provided by the system would be maintained; the presence of a
composite impervious liner completely eliminates infiltration and
percolation. However, reservations about the usefulness of a hydraulic
barrier at the site are the same as for Alternative 4.  The residual risk
exposure associated with Alternative 5 is equivalent to that of Alternatives
2, 3, and 4.

Under Alternative 6, the excavation of radiologically contaminated soil
would eliminate the source of toxicity at the ponds site.  It can be assumed
that residual risk at the site would be reduced to acceptable levels.
However, there is no currently available technology for the effective
treatment of residual radioactive waste such as found at the K-1407-B/C
Ponds.  Any treatment would subsequently require storage of waste by-
products.  This generates an onerous long-term commitment and the potential
necessity of further treatment.

This alternative would generate risks associated with the excavation,
handling, and long-term storage of waste.  Alternative 6, therefore, has the
net effect of transferring, rather than reducing, risk associated with
residual contamination from the K-1407-B/C Pond soils.  The long-term
effectiveness and permanence for the K-1407-B/C Pond site under Alternative
6 would be good. However, the long-term effectiveness and permanence for the
by-product waste is considered to be poor; the need would be created for
storage, handling, and possibly additional treatment in the future.  In
terms of ecological risk, Alternative 6 would be somewhat better than
Alternatives 2 through 5; however, the existing risk to ecological receptors
at the site is considered to be negligible.

Although engineering controls would effectively deactivate all direct
exposure pathways and soil pathways of exposure at the K-1407-B/C Ponds,
some CERCLA hazardous substances would remain on-site for Alternatives 2, 3,
4, and 5. Therefore, these alternatives would be subject to the 5-year
reviewperiod mandated in Sect. 121(c) of SARA and Sect. 105 of CERCLA 40 CFR
300.430, Final Remedy Selection.  This review would be augmented by data
provided from post-remediation groundwater monitoring to be conducted at the
K1407-B/C Ponds subsequent to implementation of the remedial action.

Reduction of Toxicity, Mobility, or Volume Through Treatment

Alternative 1, no action, does not employ treatment or confinement of
contaminants and achieves no direct or immediate reduction of toxicity,
mobility, or volume of contamination.  With time, the toxicity of the
residual contamination in the K-1407-B/C Pond soils would be reduced by
radioactive decay and dilution of contaminant concentrations in soils, and



the migration of airborne contamination might be reduced by the spontaneous
growth of vegetation.

Alternatives 2 through 5 involve the placement of fill into the existing
impoundments; Alternatives 4 and 5 additionally include the emplacement of
caps over the fill.  No reduction of toxicity, mobility, or volume of
residual soil contamination is achieved through treatment for these
alternatives. However, mobility is reduced by physical means of confinement
of the contaminated soils. There are varying implications for Alternatives 2
through 5 for the infiltration of surface waters and the associated
potential for leaching of contaminants for the K-1407-B/C Ponds.

Alternative 3 offers a reduction in surface water percolation rates for the
K-1407-B Pond compared to Alternative 2 because the soil fill subgrade for
Alternative 3 would be less conducive to infiltration than the rock fill
subgrade of Alternative 2.  Alternative 4 and 5 would reduce surface water
infiltration at both ponds compared to Alternatives 2 and 3; surface water
infiltration would be curtailed by means of an impervious cap or liner.
Therefore, Alternative 3 would offer a reduction in the infiltration of
surface waters and the associated potential for leaching of residual soil
contaminants when compared to Alternative 2 for the K-1407-B Pond, and
Alternatives 4 and 5 would eliminate this potential altogether for both
ponds.

However, the analysis of contaminant migration conducted as part of the
K-1407-B/C Ponds RI/FS indicates a limited potential for leaching and
migration of residual soil contamination at the site.  Accordingly, surface
water leaching of soil contaminants and the resultant contribution to
groundwater contaminant migration is not viewed as posing any significant
potential for the contaminant migration.  The reduction of surface water
infiltration by the emplacement of an impervious cap or liner would not
result in a meaningful reduction in contaminant migration.  Furthermore, the
reduction of surface water infiltration at the K-1407-B Pond would be
meaningless since most of the contaminated soil is below the water table.

Alternative 6 would achieve a reduction in the volume of contaminated soils
at the K-1407-B/C Ponds by excavation and removal and would reduce or
eliminate the issues of mobility and toxicity for the ponds site.  However,
the excavated by-product waste would be toxic, and there is no currently
available method to effectively reduce the toxicity of residual radiological
contamination such as that found at the K-1407-B/C Ponds.  Treatment of
excavated waste would pursue reduction of mobility through fixation.  Such
fixation would result in the generation of a considerably greater volume of
low-level residual waste than that initially excavated.  The waste
properties would be irreversibly altered and thereby nullify the presently
existing threat posed by the contaminants. However, a different type of
waste with toxic properties would be created in quantities greater than
those of the original waste.  The excavation and fixation of the estimated
21,000 yd[3] of contaminated soils would likely result in no less than
30,000 yd[3] of solidified low-level radioactive waste.  Because of the lack
of available technology, the alternatives proposed for remediation of the K-
1407-B/C Ponds do not use treatment as a means to reduce the principal
threat at the site.  Therefore, management of in situ residues is a more
appropriate remedy for this site.



Short-Term Effectiveness

Alternative 1, no action, would present no short-term risks in excess of
baseline risk conditions estimated for the site.  The implementation of
Alternatives 2 through 6 would result in increased risk to human health and
the environment related to construction, hauling, and treatment activities.

It is estimated that the implementation of Alternative 2 would require about
three months of consecutive work days of suitable weather conditions, or the
equivalent, for the completion of construction activities, with some
variation for Alternatives 3 through 5 based on the complexity of the
alternative.  The short-term effectiveness of these alternatives is similar.
In the short term, there is a possibility of negative cross-media impacts.
During and after construction, the foundation of the ponds could undergo
limited consolidation and settlement.  The overburden imposed by the weight
of the fill would compress pond subsoils, possibly causing pore water to
spread.

Part of the contaminated pore water trapped in these soils, especially in
the K-1407-B Pond, could be released to the environment, causing a temporary
increase in contamination of surface water in the impoundments. The release
of contaminated pore water could also cause a temporary increase in
contaminant migration in the groundwater.  However, any increase in
contamination of surface or groundwater is expected to be temporary, limited
to the immediate pond areas, and not to pose a significant threat to human
health or the environment.

The implementation of Alternatives 2 through 5 would also require the
transport of significant quantities of borrow materials.  Road-related risk
for the truck drivers hauling the fill material to the ponds site is
evaluated at 1 chance in 1000 for death and 6 chances in 100 for injury.
Because of the secluded setting of the ponds, there is no direct risk to the
community during implementation of these remedial alternatives except for
the increase in truck traffic between the ponds site and the designated
borrow area.  Risk to the community would be limited by normal traffic and
hauling safety precautions.

Excess lifetime cancer risk to remediation workers has been quantified at 2
x 10[-5] (20 chances in 1 million) under the following assumptions: (1) the
remedial worker is exposed for 8 months to representative concentrations of
contaminants in soils for 8 h/day, 5 days/week; (2) personal protective
equipment (PPE) is used; (3) external exposure to ionizing radiation is a
complete exposure pathway, but dermal contact, inhalation and ingestion of
dust, and ingestion of groundwater are not; and (4) the shielding effect of
progressive backfilling is not considered (which is an extremely
conservative assumption).  The estimated risk of 2 x 10[-5] is within the
range of acceptable exposure according to EPA, and the actual risk is
expected to be substantially lower.

The possibility of short-term cross-media impacts exists for the
implementation of Alternative 6.  Significant volumes of contaminated soils
would be excavated and would need temporary storage before treatment.  Also,
mounds of contaminated soils allowed to air dry might temporarily affect air



quality in the vicinity of the workplace.  Backfilling would occur with the
associated risk estimated for Alternatives 2 through 5.

From a risk standpoint, significant amounts of dust could be generated and
exposure from inhaling or ingesting contaminated airborne dust would
increase potential risk to the on-site worker.  These potential risks would
be mitigated by the employment of appropriate techniques for dust control
and the donning of proper PPE.  The wearing of appropriate PPE by on-site
remediation workers would effectively eliminate dermal absorption and
inhalation of contaminants present on-site.  Groundwater is not currently
used by the on-site worker, and ingestion of contaminated groundwater is not
considered a complete exposure pathway to the remediation worker.

Alternative 6 would require a greater duration and level of on-site activity
than Alternatives 2 through 5.  However, risks to the on-site remedial
worker for the implementation of Alternative 6 would not be expected to be
appreciably greater than the risks for the implementation of Alternatives 2
through 5, and the hauling of the additional volume of fill on area roads
would not pose a substantial increase in risk to truck drivers or the
community.

For Alternative 6, the ponds would be dewatered and the soils excavated;
therefore, the potential cross-media impacts to surface and groundwater
would be less than for Alternatives 2 through 5.  It is not expected that
the implementation of Alternative 6 would result in an increased risk to the
environment above baseline conditions.

Implementability

All remedial alternatives are based on mature technologies, and their
implementation does not present new technical challenges.  The goals
projected for each alternative are technically realistic in the scope of the
alternative. The administrative feasibility of these alternatives depends on
the achievement of a consensus among DOE and regulatory agencies involved in
the evaluation and approval process.  This will center on compliance with
ARARs and the CERCLA/RCRA approach adopted for this remedial initiative.

The implementation of any of these alternatives would be consistent with
future planned RIs and activities at the site, such as the K-25 Groundwater
RI/FS, and would allow continued monitoring at the site necessary to verify
the effectiveness of the remedial alternative.

Cost

Alternative 1 involves no cost.  The estimated costs increase from $4.5
million for Alternative 2 to $13.0 million for Alternative 6.  Cost is one
of the five primary criteria for the analysis of alternatives under CERCLA
and is relevant when choosing among solutions offering a comparable degree
of protection.  The estimated increased costs of Alternatives 3 through 6
over the estimated cost of Alternative 2 do not correlate to the protection,
permanence, and advantages provided by these alternatives.  The safeguards
provided by Alternative 2 comply with available guidelines to protect human
health and the environment in a cost-effective manner.  Table 2.18 shows the
cost and present worth cost for Alternatives 2 through 6.



For the purpose of cost comparisons, present worth was calculated for a 30-
year period for each alternative.  However, the use of this 30-year period
does not infer that the site will necessarily be suitable for release from
institutional controls at the end of that period.  It is recognized that
institutional controls, consisting of the use of physical barriers, legal
restrictions, or both, will remain as long as unacceptable risks exist at
the site. Institutional controls may be required at the site for a period
substantially longer than 30 years.

Regulatory Agency Acceptance

TDEC and EPA have reviewed the alternatives proposed for remedial action at
the K-1407-B/C Ponds and concur with the selection of Alternative 2,
Engineered Rock Fill, as the alternative best suited for remediation of the
K-1407B/C Ponds.

Community Acceptance

No public comments or questions were submitted during the public comment
period for the Proposed Plan for the K-1407-B/C Ponds.  By the absence of
comments, it is assumed that the public is in favor of the selection of
Alternative 2 as the most appropriate remedial action for the K-1407-B/C
Ponds.

SELECTED REMEDY

Based on the detailed analysis of alternatives against CERCLA requirements,
the most appropriate remedy for the K-1407-B/C Ponds is Alternative 2,
Engineered Rock Fill.  Alternative 3 does not achieve objectives as
effectively as Alternative 2.  Alternatives 4 and 5 represent an increase in
cost with no increase in risk reduction to human health or the environment
at the site. Alternative 6 offers no further advantages that justify the
added cost or the long-term health and financial liabilities associated with
the handling, treatment, and storage of waste by-products generated by its
implementation. Alternative 2 represents the best balance of trade-offs of
all the alternatives evaluated.

Alternative 2 consists of filling the K-1407-B Pond with an estimated 14,000
yd[3] of crushed rock fill and filling the K-1407-C Pond with an estimated
63,000 yd[3] of engineered compacted soil.  These estimates are based on
generalized assumptions; actual volumes may vary significantly during the
design and construction phase of remediation.  At the K-1407-B Pond, crushed
and graded rock fill will be emplaced and compacted with appropriate
equipment.  Rock fill is suited for the waterlogged environment of the K-
1407-B Pond because it can be placed there without difficulty; subgrade
stabilization will not be required. Rock fill is also appropriate for use at
the K-1407-B Pond because the low surface activity of the coarse granular
material will limit the potential for chemical fixing of groundwater
contaminants onto the fill.

It is expected that water displaced by the emplacement of rock fill into the
K-1407-B Pond will flow away naturally as groundwater, establishing a dry,
stable surface above the water table that will facilitate the placement of



the overlying soil cover.  Surface grading and contouring will be
accomplished by placing an engineered soil cover above the rock fill.  This
soil cover will be separated from the underlying coarser material by a
filter, possibly a synthetic geotextile, to prevent piping.  The cover will
then be graded to direct drainage away from the pond area.

The K-1407-C Pond will not require a rock fill subgrade because it is not
waterlogged.  The K-1407-C Pond will be filled with more costeffective
compacted borrow soil.  The borrow soil will be spread in thin lifts and
compacted.  Because of compaction and quality control, the fill will not be
subject to significant settlement and, therefore, should require little
maintenance.

For both impoundments, revegetation in native soil, and possibly topsoil,
will control erosion and stabilize the soil cover for long-term reliability.
No engineering structures other than those required for surface water runoff
and erosion control will be necessary during construction.  Alternative 2
will not generate man-made by-product waste that requires management.
Modifications may be made to this remedy as a result of the remedial design
and construction process; such changes, in general, would reflect
modifications resulting from the engineering design process.

The baseline exposure pathways considered complete at the K-1407B/C Ponds
for the general plant employee and the on-site worker risk scenarios are
dermal contact with, and ingestion and inhalation of wind-generated dust.
The external exposure to radiation in dust pathway is additionally
considered complete for the general plant employee and the direct exposure
to ionizing radiation pathway for the on-site worker.  The implementation of
Alternative 2 will effectively eliminate all these baseline exposure
pathways and their associated risks to receptors.  After the placement of
clean fill material, the level of on-site contamination to which any
potential human receptor would be exposed will be no greater than
background.  The contaminants will remain in place, but the exposure
pathways will be eliminated.  Thus, risk-based PRGs will be met.

Based on current site conditions, the exposure pathways considered complete
for the hypothetical future on-site resident are ingestion of soil, dermal
contact with soil, inhalation of wind-generated dust, external exposure to
soil radiation, ingestion of groundwater, dermal contact with groundwater
while showering, inhalation of volatiles while showering, and ingestion of
homegrown produce.  The remediation of groundwater contamination is not
addressed as part of this remedial action but will be addressed under the K-
25 Groundwater OU RI/FS.  All other exposure pathways for the hypothetical
future onsite resident will be eliminated by the implementation of
Alternative 2.

Although the contaminants will remain in place, it will be virtually
impossible for anyone in the future to reestablish baseline conditions at
the ponds in the attempt of establishing residency at the site.  However,
because the continued presence of contamination on-site represents a
potential threat, institutional controls (as already in place at the site)
are considered as a component of this alternative to provide added
protectiveness.



Institutional controls, reopeners, and contingencies to ensure that the
remedy remains effective, to be agreed upon with the state, will be
implemented.  For example, under DOE Order 5400.5, the selected remedy is
considered a restricted closure.  Therefore, if at any point in the future
unconditional release of the site becomes a possibility, DOE (or its
successor) shall conduct a review of the remedy and current site conditions
prior to transfer of the K-25 Site from DOE (or its successor) to another
person or entity.  Any propertytransfer will follow the procedure outlined
in the FFA (DOE 1992d), Sect. XLIII, Property Transfer.  Additionally,
because this remedy will result in hazardous substances remaining on-site
above health-based levels, a review will be conducted every 5 years,
beginning within 5 years after commencement of the remedial action, to
ensure that the remedy continues to provide adequate protection of human
health and the environment in accordance with CERCLA 121(c).  This review
will be augmented by data available from post remediation groundwater
monitoring at the site.  Post remediation groundwater monitoring will be
conducted in accordance with the groundwater monitoring plan for the K-1407-
B/C Ponds, which will be finalized upon EPA and TDEC approval.

Flooding would not compromise the remedial action taken at the ponds,
meeting 10 CFR 1022 and 40 CFR 6 (Appendix A).  Final remediation under
Alternative 2 would meet RCRA clean closure requirements (40 CFR 265).
Certification of RCRA clean closure will be completed before remedial
activities are implemented at the site.  During construction, stormwater
runoff controls (40 CFR 122, TCA Sect. 1200-4-3) and fugitive dust controls
(TCA Sect. 1200-03-8.01) would be implemented.  This alternative will meet
the exposure limits of DOE Order 5400.5 and comply with DOE Order 5400.5,
Chapters II and IV, and DOE Order 5820.2A requirements for the long-term
management of residual radioactive contamination left in place.  No wetlands
areas were identified in the ponds by the wetlands survey conducted for the
site, and concurrence with this finding is expected from the USACE.  If
wetlands were determined to be present at the site, they would be destroyed
by this alternative; however, mitigative measures would be taken to enhance
other wetlands areas so no net loss of wetlands would occur, thus meeting 10
CFR 1022 and 40 CFR 6 (Appendix A).

Furthermore, following remedial construction activities at the K1407-B/C
Ponds, the K-25 Site Environmental Sites and Exterior Propertiesorganization
will (1) conduct periodic site inspections, radiological and industrial
hygiene surveillance, and other assessment activities as necessary to keep
inactive sites in compliance with environmental, safety, and health
requirements, as well as maintain records of all related activities; (2)
ensure that site access and activity controls are established and maintained
in compliance with security and environmental, safety, and health
requirements; and (3) implement maintenance activities required as a result
of site inspections, including maintenance of containment systems,
monitoring instrumentation, and facility support equipment, general area
upkeep, and grounds maintenance.  Surveillance and maintenance activities
for the K-1407-B/C Ponds will follow the Surveillance and Maintenance Plan
for Inactive ER Remedial Action Sites at the Oak Ridge K-25 Site, Oak Ridge,
Tennessee, K/ER-54 (Energy Systems 1993), which describes site inspection
activities and the frequency of the site inspection.

An estimate of the capital cost for a 30-year period for each major



component of Alternative 2 is presented in Table 2.19.  The present worth
Alternative 2 was calculated using an estimated O&M cost of $50,000/year for
5 years and $30,000/year for the next 25 years with an interest rate of 7%
over the entire 30-year period, resulting in a present worth of $455,000 for
the annualized O&M in 1991 dollars.

For the purpose of cost estimation, present worth was calculated for a 30-
year period for Alternative 2.  However, the use of this 30-year period does
not infer that the site will necessarily be suitable for release from
institutional controls at the end of that period.  It is recognized that
institutional controls, consisting of the use of physical barriers, legal
restrictions, or both, will remain as long as unacceptable risks exist at
the site. Institutional controls may be required at the site for a period
substantially longer than 30 years.

STATUTORY DETERMINATIONS

Under its legal authority, DOE's primary responsibility at CERCLA sites is
to undertake remedial actions that achieve adequate protection of human
health and the environment.  CERCLA Sect. 121 establishes this criterion and
other statutory requirements and preferences for the selection of remedial
alternatives.  Aside from the mandate to protect human health and the
environment, selected remedial actions must (1) comply with applicable or
relevant and appropriate environmental standards established under federal
and state environmental laws unless a statutory waiver is justified, (2) be
cost-effective, (3) utilize permanent solutions and alternative treatment or
resource recovery technologies to the maximum extent practical, and (4)
satisfy the preference for remedies that employ treatments that permanently
and significantly reduce the volume, toxicity, or mobility of hazardous
wastes as their principal elements.

Protection of Human Health and the Environment

The selected remedy will reduce risk to the general plant employee and the
on-site worker at the K-1407-B/C Ponds by effectively eliminating all
exposure pathways to these receptors.  The ingestion of wind-generated dust,
dermal contact with wind-generated dust, inhalation of wind-generated dust,
external exposure to radiation in dust, and direct exposure to ionizing
radiation pathways will be eliminated, thereby eliminating all risks
associated with these pathways.  The elimination of these pathways is
achieved by physically confining residual contamination and shielding
potential receptors from ionizing radiation in pond soils.  Once Alternative
2 is implemented, the level of exposure to a human receptor would be no
greater than background conditions.

The implementation of Alternative 2 will further eliminate the pathways of
ingestion of soil, dermal contact with soil, and ingestion of homegrown
produce, which are considered completed for the hypothetical future on-site
resident. Therefore, once Alternative 2 is implemented, the level of
exposure to the hypothetical on-site resident at surface conditions would be
the same as for the on-site worker and general plant employee, i.e., equal
to background conditions. Although the residual contaminants will remain in
place, it will be virtually impossible for any person in the future to
reestablish baseline conditions at the ponds in the attempt of establishing



a residence at the site. However, because the continued presence of
contamination on-site represents a potential threat, institutional controls
at the site will be maintained as a component of this alternative to provide
added protection.

Because this remedial alternative does not address groundwater
contamination, risks associated with the potential exposure pathways for the
hypothetical future on-site resident of ingestion of groundwater, dermal
contact with groundwater while showering, and inhalation of volatiles while
showering will not be reduced.  The analysis of historical groundwater data
conducted as part of the RI indicates that there is not a significant
potential for migration of contaminants from the pond soils into groundwater
at the site, with the exception of [99]Tc.  This conclusion is supported by
groundwater modeling conducted to augment the analysis of historical data.
Technetium99, the beta-emitting radionuclide with the greatest level of
activity in the K-1407-B/C Pond soils, is highly mobile in the soil column
and has been detected in groundwater monitoring wells downgradient from the
K-1407-B Pond. However, risk associated with groundwater pathways for [99]Tc
for even the conservative on-site resident scenario are below the EPA
unacceptable range (1 x 10[-4]) at 3 x 10[-5].  Furthermore, [99]Tc in
groundwater, along with many other groundwater contaminants, has shown a
trend of steadily decreasing concentrations subsequent to the removal of
sludge from the ponds.  Therefore, the potential for migration of
contaminants from pond soils to groundwater is limited, and risks associated
with groundwater exposure pathways at the site do not currently pose a
threat to human health or the environment.  The remediation of groundwater
contamination and the reduction of risks from associated exposure pathways
will be addressed under the K-25 Groundwater OU RI/FS.

Alternative 2 will also be protective of the environment. Backfilling the
ponds will eliminate contact with the contaminated pond soils by plants and
animals. Plants will receive direct benefit from this remedy in that pond
soils that are potentially phytotoxic due to the metals content will be
below the root zones of most plants.  Animals will be protected from
contaminant uptake in their diet because plant foods will not be
contaminated.  Furthermore, animals will be less likely to burrow into
contaminated pond soils when those soils are covered by a considerable
barrier of clean fill material.  Therefore, nondietary exposure pathways for
animals will be eliminated.  The potential for burrowing to the level of
contaminated pond soils is further reduced at the K-1407-B Pond where a rock
fill subgrade will be emplaced.

Subsequent to the implementation of Alternative 2, exposure to site risks
will fall below the EPA range of concern of 1 x 10[-6] for carcinogenic
risks and below a hazard index of 1 for noncarcinogenic toxicity.  The
implementation of this alternative does not pose significant short-term
risks to remediation workers; there is no direct risk to the community; and
there is little potential for negative cross-media impacts.  During and
after construction, the foundation of the ponds could undergo limited
consolidation and settlement. The overburden imposed by the weight of the
fill would compress subsoils of the ponds, possibly causing pore water to
spread.  This could cause a temporary increase in contamination of surface
water in the impoundments.  The release of contaminated pore water could
also cause a temporary increase in contaminant migration in the groundwater.



However, any increase in contamination of surface or groundwater is expected
to be temporary and limited to the immediate pond areas and should pose no
significant threat to human health or the environment. Therefore, the
implementation of Alternative 2 generates no unacceptable shortterm risks or
cross-media impacts.

Compliance with ARARs

Alternative 2 will comply with all the ARARs and TBCs.  Table 2.20 provides
a summary of the ARARs and TBCs pertinent to the remedial action at the K-
1407-B/C Ponds.

The selected remedial action meets the exposure limits of DOE Order 5400.5,
"Radiation Protection of the Public and the Environment," which is TBC for
this remedial action, and it also meets DOE Order 5400.5, Chapters II and
IV, and DOE Order 5820.2A, which address long-term management of residual
radiological contamination left in place.  However, the K-1407-B/C Ponds
will be revisited by DOE or its successor with regard to residual
radiological contamination if unconditional release of the property becomes
a possibility in the future, and any property transfer will follow the
procedure outlined in the FFA (DOE 1992d), Sect. XLIII, Property Transfer.

No adverse impact to the floodplain will occur.  RCRA clean closure will be
achieved by implementing the selected remedial action. Certification of
clean closure will be completed before remedial activities are implemented
at the site.  During construction, measures will be taken to control
stormwater runoff, fugitive dust emissions, and exposure to on-site workers
as required by federal and state law.  No wetlands areas were identified in
the ponds by the wetlands survey conducted for the site, and concurrence
with this finding is expected from the USACE.  If wetlands were determined
to be present at the site, they would be destroyed by this alternative;
however, mitigative measures would be taken to enhance other wetlands areas
so no net loss of wetlands would occur, thus meeting 10 CFR 1022 and 40 CFR
6 (Appendix A).

Cost Effectiveness

The remedy covering the K-1407-B/C Ponds will remain in place for long-term
control of radioactive and chemical contaminants.  The use of rock in the K-
1407-B Pond and soil in the K-1407-C Pond as fill material will provide
control of exposure and contaminant migration by using a technology that is
cost-effective in comparison to other technologies and techniques proposed
in the remaining alternatives.

The $4.5 million cost estimate for Alternative 2 represents the most
cost-effective action alternative evaluated.  Alternative 3 is not as well
suited for the K-1407-B Pond, where the rock fill is needed to facilitate
construction activities and reduce the potential for cross-media impact.
Alternatives 3, 4, and 5 offer reduction in infiltration of surface water
compared to Alternative 2; however, there is little significant migration of
contaminants in the groundwater at the site from the pond soils. A decrease
in surface water infiltration would be of little advantage at the K1407-B
Pond where most of the contaminants are below the water table.  Because the
potential for leaching of contaminants from the pond soils is limited, there



is no appreciable advantage to

be gained by the added cost of these alternatives.  Alternative 6 would
remove all residual contaminants from the site, but its implementation would
create health and financial liabilities associated with the removal,
handling, and long-term maintenance of the waste and would represent a
significant increase in cost.

The increased costs of Alternatives 3 through 6 compared to Alternative 2 do
not correlate to a commensurate increase in protection, permanence,
effectiveness, or other advantages to justify the increase in cost.  The
safeguards provided by Alternative 2 comply with available guidelines to
protect human health and the environment in a cost-effective manner.

Use of Permanent Solutions and Treatment Technologies

Alternative 2 provides a solution to existing and potential threats posed by
contaminants in the K-1407-B/C Pond soils.  All exposure pathways to
contaminants in the pond soils and the associated risks will be effectively
eliminated by the implementation of the remedy.  Although residual
contamination will remain in place at the site, it will not pose a risk to
human health and the environment because of the isolation of contaminants
and the shielding of exposure to direct ionizing radiation.  The
implementation of Alternative 2 will make it virtually impossible to
reestablish baseline conditions at the site in the future in an attempt of
establishing residency.  Therefore, the remedy has a high degree of
effectiveness even for the most conservative risk scenario, the hypothetical
on-site resident.

Alternative 2 does not address groundwater contamination at the site;
groundwater contamination will be addressed under the K-25 OU Groundwater
RI/FS. However, the potential for contaminant mobility by leaching and
migration of contaminants from pond soils into groundwater at the site is
very limited, and there is currently no risk posed to human health or the
environment by groundwater exposure pathways.  Remediation will reduce the
mobility of soil contaminants by eliminating transport by air or surface
water.  The toxicity of residual soil contamination will not be reduced, but
risk will be reduced by eliminating all existing exposure pathways.
Alternative 6 would remove all contaminants from the site but would result
in risks associated with removal, handling, and long-term storage of waste
by-products.

Because there is no effective treatment for residual radiological
contamination such as found in the pond soils, Alternative 6 would not
reduce the toxicity; instead, the volume of waste would be significantly
increased. Although mobility might potentially be decreased, the waste by-
product from excavation and treatment would be above ground, and any failure
in long-term management could result in an eventual increase of
contamination migration. Because of the considerable technical and
logistical problems associated with removal and treatment and because of the
considerable cost, this alternative is not viable.

Alternative 2 utilizes permanent solutions and treatment technologies to the
maximum extent practicable.  Because treatment of the principal threats at



the site is not practicable, management of in situ residues is a more
appropriate remedy at this site.  Furthermore, this remedy is easily
implemented, cost-effective, and presents no short-term unacceptable risks
to human health or the environment.  Based on its advantages and cost
effectiveness, Alternative 2 represents the best balance of trade-offs for
remediation of the K1407-B/C Ponds.

Preference for Treatment as a Principal Element

The principal threats to human health and the environment to current and
potential receptors at the K-1407-B/C Ponds site are posed by residual
metals and radiological contamination in the pond soils and by contaminants
in groundwater.  All visible traces of sludge (the original contaminant
source at the site) and associated soil were removed under RCRA closure
activities conducted between 1987 and 1989.  The contamination remaining in
the pond soils represents residual contamination that migrated from the
sludges into underlying soil prior to sludge removal.  Because treatment of
the principal threats at the site is not practicable, this remedy does not
satisfy the statutory preference for treatment as a principal element.
Current technology does not offer means to effectively treat residual
radiological contamination such as that found at the K-1407-B/C Ponds site.
Therefore, management of in situ residues is a more appropriate remedy at
this site.

The implementation of the selected remedy will effectively eliminate all
current and potential exposure pathways and associated risks at the site
except for groundwater pathways; groundwater will be remediated under the K-
25 Groundwater OU.  However, because residual contamination will remain on-
site, institutional controls, reopeners, and contingencies to ensure the
remedy remains effective, to be agreed upon with the state, will be
implemented.  For example, under DOE Order 5400.5 the selected remedy is
considered a restricted closure.  Therefore, if in the future unconditional
release of the site becomes a possibility, DOE (or its successor) shall
conduct a review of the remedy and current site conditions prior to transfer
of the K-25 Site from DOE (or its successor) to another person or entity,
and any property transfer will follow the procedure outlined in the FFA (DOE
1992d), Sect. XLIII, Property Transfer.

Additionally, because this remedy will result in hazardous substances
remaining on-site above health-based levels, a review will be conducted
every 5 years, beginning within 5 years after commencement of the remedial
action, to ensure that the remedy continues to provide adequate protection
of human health and the environment in accordance with CERCLA 121(c).  This
review will be augmented by data available from post-remediation groundwater
monitoring at the site.

EXPLANATION OF SIGNIFICANT CHANGES

The Proposed Plan for the K-1407-B/C Ponds (DOE 1992c) was released for
public comment in February 1993.  It identified Alternative 2,
EngineeredRock Fill, as the K-1407-B/C Ponds preferred alternative.  No
written or verbal comments were submitted during the public comment period.
Accordingly, it was determined that no significant changes to the remedy, as
it was originally identified in the Proposed Plan, were necessary.



PART 3.  RESPONSIVENESS SUMMARY

COMMUNITY PREFERENCES

The Proposed Plan for the K-1407-B/C Ponds (DOE 1992c) remedial action was
released to the public on February 3, 1993.  The remedial action described
in the Proposed Plan is intended to reduce the potential threats to human
health and the environment posed by the radiological and chemical hazards
associated with the contaminated soils remaining in the K-1407-B Holding
Pond and the K-1407-C Retention Basin, and to prevent the spread of
contamination.  The major component of the remedial action is isolation and
shielding provide by filling the ponds.

No comments were received during the public comment period.  Based on the
absence of public comment, it is assumed that the public is in favor of the
proposed solution.  Accordingly, the preferred alternative has been selected
for remedial action at the K-1407-B/C Ponds as presented in the Proposed
Plan.

INTEGRATION OF COMMENTS

The Proposed Plan for the K-1407-B/C Ponds (DOE 1992c) remedial action was
released to the public in February 1993 by inclusion in the Administrative
Record maintained at the IRC in Oak Ridge, Tennessee.  The Notice of
Availability of the Proposed Plan was published in the Oak Ridger on
February 2, 1993; in the Knoxville News Sentinel on January 31, 1993; and in
the Roane County News on February 2, 1993.  A public comment period was held
from February 3 through March 4, 1993.  The opportunity for a public meeting
was offered in the Notice of Availability published in the newspapers.  No
comments were received from the public.

The public at large has been involved in the general environmental
restoration of DOE's facilities on the ORR through various activities on
many occasions. The contamination of the K-1407-B/C Ponds has raised little
interest in the community at large because of the isolated location and
restricted access to this area.

Summary of Comments Received and Agency Responses

No public comments were received during the public comment period.

Remaining Concerns

At the end of the public comment period, no other concerns had been raised
by the community.
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OAK RIDGE RESERVATION (USDOE)
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Site Name: OAK RIDGE RESERVATION (USDOE)
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Contaminant: Nitrate, 234U, 235U, 238U, beryllium, hexavalent chromium,

molybdenum, nickel, and nickel salts
 

Abstract: Please note that the text in this document summarizes the Record of
Decision for the purposes of facilitating searching and retrieving key
text on the ROD. It is not the officially approved abstract drafted by
the EPA Regional offices. Once EPA Headquarters receives the
official abstract, this text will be replaced.

The Y-12 Plant is part of the Oak Ridge Reservation (ORR) and is
located adjacent to the city of Oak Ridge in Anderson County,
Tennessee. Y-12 occupies the upper reaches of East Fork Poplar
Creek and Bear Creek, which lie in the valley between Pine Ridge to
the north and Chestnut Ridge to the south. The Upper East Fork
Poplar Creek, OU 2 Abandoned Nitric Acid Pipeline is a 1.5 to 3
inch diameter underground stainless steel pipe line that runs 4,800
feet east to west from the H-1 Foundry to the S-3 Ponds. Elevation of
the pipe ranges from 1,013.5 feet above mean sea level near the
discharge point to a low of 986 feet above mean sea level near the
midpoint.

The Abandoned Nitric Acid Pipeline was used to carry waste effluent
from a uranium recovery process that produced nitric acid and
depleted uranium in solution. Materials known to have been
discharged through the pipeline include nitric acid, depleted and
enriched uranium, various metal nitrates, salts, and lead skimmings.



The pipeline had many turns, bends, joints, and low points along its
length where waste effluent might have collected or leaked.

The Y-12 Plant was built by the U.S. Army Corp of Engineers in
1943 as part of the Manhattan Project. The original mission of the
plant was to separate 235U, the fissionable isotope of uranium, using
an electromagnetic separation process. The process stopped after
World War II; the Y-12 Plant was converted to nuclear weapons
component fabrication and defense research missions. Construction
of the nitric acid pipeline was completed in October 1951. The
pipeline carried effluent from the H-1 Foundry to the S-3 Ponds. An
estimated 5,500 gallons per day of effluent were discharged to the
S-3 Ponds. The pipeline was orignally buried 0.5 to 14 feet below
ground surface, with an average depth of five feet. In 1983, the
pipeline was taken out of service by flsuhign the lines and plugging
portions of the pipeline with grout or concrete. Since then, some
sections of the Abandoned Nitric Acid Pipeline have been removed.
No soil samples were apparently taken, but the removed secitons
were scanned by health physics personnel, found to meet the
acceptance criteria for the Y-12 Burial Grounds, and were disposed
in the uncontaminated landfill.

 
Remedy: The abandoned Nitric Acid Pipeline was originally part of the Group

4 Resource Conservation and Recovery Act Facility Investigation
Plan developed between 1988 and 1990. On December 21, 1989,
ORR was added to the National Priorities List, and the four areas
being investigated were separated at EPA's request to be dealt with
as individual OUs under the Comprehensive Environmental
Response, Compensation, and Liability Act. An RI Work Plan for
the Abandoned Nitric Acid Pipeline was prepared in 1992, and phase
I of the sampling took place in January and February of 1993.
Nineteen points along the pipeline were selected where leaks had the
highest probability of having occurred, and soil samples were taken
from below the pipeline and analyzed for metals, nitrate/nitrite, and
isotopic uranium. Samples were also monitored for organic vapors
during excavation; samples with detectable vapors were analyzed for
volatile organic compounds. Since no significant contamination was
found in the phase I sampling, the project was streamlined and the RI
Report was generated without conducting further sampling episodes.

Upper East Fork Poplar Creek OU2 addresses only the soils along
the Abandoned Nitric Acid Pipeline. Groundwater and surface water
are addressed within this OU only to identify potential sources of
contamination. Evaluation of any contamination found in the
groundwater or surface water and consideration of remedial
alternatives from the water will be conducted at a later date as part of



Upper East Poplar Creek OU 1 RI/Feasibility Study process. The OU
concept enables the U.S. Department of Energy to address potential
and actual sources of contamination early in the remedial process and
then investigate and remediate OUs that collect or integrate the
contamination migrating from the sources. The Abandoned Nitric
Acid Pipeline does not appear to be an active contributor to water
contamination at the Y-12 Plant Site. Any cumulative human or
ecological risk associated with exposure to contaminated surface
water or groundwater will be addressed in the integrated Ous for
Bear Creek Valley OU 4 and Upper East Fork Poplar Creek OU 1.

 
Text: Full-text ROD document follows on next page.
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      ORR    Oak Ridge Reservation
      OU     operable unit
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                             PART 1.  DECLARATION

                            SITE NAME AND LOCATION

      U.S. Department of Energy
      Upper East Fork Poplar Creek, Operable Unit 2
      Abandoned Nitric Acid Pipeline
      Oak Ridge Y-12 Plant
      Oak Ridge, Anderson County, Tennessee

                       STATEMENT OF BASIS AND PURPOSE

             This document presents the decision for no further action for the Abandoned Nitric



Acid
      Pipeline at the Oak Ridge Y-12 Plant in Oak Ridge, Tennessee.  This alternative is chosen
in
      accordance with the Comprehensive Environmental Response, Compensation, and Liability Act
      of 1980, as amended by the Superfund Amendments and Reauthorization Act of 1986 and, to
the
      extent practicable, the National Oil and Hazardous Substances Pollution Contingency Plan.
This
      decision is based on the administrative record file for this site.  This Record of
Decision provides
      the public a consolidated source of information about the Abandoned Nitric Acid Pipeline,
and
      certifies that the Comprehensive Environmental Response, Compensation, and Liability Act
      requirements are met.

             The state of Tennessee and the U.S. Environmental Protection Agency concur with the
      U.S. Department of Energy in this decision for no further action at Upper East Fork Poplar
      Creek Operable Unit (OU) 2.

                       ASSESSMENT OF THE OPERABLE UNIT

             The baseline risk assessment, conducted as part of the Remedial Investigation (RI)
for the
      site, indicates that conditions related to the Abandoned Nitric Acid Pipeline do not pose
an
      unacceptable threat to human health or the environment.  The total carcinogenic risks to
either
      workers or future homesteaders at the Abandoned Nitric Acid Pipeline from all pathways are
      below 10-4, the U.S. Environmental Protection Agency's thresholds of concern for remedial
      action.  Noncarcinogenic hazard indices are below the action level of 1.0 established by
the U.S.
      Environmental Protection Agency.

                             DECLARATION STATEMENT

             No further remedial action on the soils is necessary to achieve protection of human
health
      and the environment at the Abandoned Nitric Acid Pipeline.  The no further action remedy
      protects human health and the environment, complies with federal and state applicable or
relevant
      and appropriate requirements, and is cost-effective.  The baseline risk assessment
indicates that
      previous cleanup and maintenance activities reduced radiological and hazardous
constituents on
      the site and in the soils to below levels for unacceptable carcinogenic and
noncarcinogenic risk
      to human health.  The groundwater is not addressed as part of this investigation because
it will
      be addressed as part of the Upper East Fork Poplar Creek OU 1 surface water and
groundwater
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      investigation.  In addition, no significant releases were detected from the pipeline,
therefore, it
      is not considered to be a source of groundwater contamination.  A five-year review does
not
      apply to this action because the remedy will not leave hazardous substances above action
levels
      on site and, OU 1 will continue to explore and address groundwater in future
investigations.
      There will be no future remedial cost associated with implementing this Record of
Decision.

      ___________________________________________          __________
      Joe LaGrone, Manager                                 Date
      Oak Ridge Operations Office
      U.S. Department of Energy

      ___________________________________________          __________
      Earl C. Leming, Director                             Date
      DOE Oversight Division
      Tennessee Department of Environment and Conservation

      ___________________________________________          __________
      John Hankinson, Regional Administrator               Date
      Region IV
      U.S. Environmental Protection Agency
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                          PART 2.  DECISION SUMMARY

                                SITE NAME, LOCATION, AND DESCRIPTION

              The Y-12 Plant is part of the Oak Ridge Reservation (ORR) and is located adjacent
to the
      city of Oak Ridge in Anderson County, Tennessee.  Y-12 occupies the upper reaches of East
      Fork Poplar Creek and Bear Creek, which lie in the valley between Pine Ridge to the north
and
      Chestnut Ridge to the south.  The Upper East Fork Poplar Creek, OU 2 Abandoned Nitric Acid
      Pipeline is a 1«- to 3-inch-diameter underground stainless steel pipe line that runs 4,800



feet east
      to west from the H-1 Foundry (Building 9215) to the S-3 Ponds (now known as S-3 Site, see
Fig.
      1).  Elevation of the pipe ranges from 1,013.5 feet above mean sea level near the
discharge point
      to a low of 986 feet above mean sea level near the midpoint.

             The Abandoned Nitric Acid Pipeline was used to carry waste effluent from a uranium
      recovery process that produced nitric acid and depleted uranium in solution.  Materials
known
      to have been discharged through the pipeline include nitric acid, depleted and enriched
uranium,
      various metal nitrates, salts, and lead skimmings.  The pipeline had many turns, bends,
joints,
      and low points along its length where waste effluent might have collected or leaked.

                             SITE HISTORY AND ENFORCEMENT ACTIVITIES

             The Y-12 Plant was built by the U.S. Army Corps of Engineers in 1943 as part of the
      Manhattan Project.  The original mission of the plant was to separate 235U, the
fissionable isotope
      of uranium, using an electromagnetic separation process.  The process stopped after World
War
      II; the Y-12 Plant was converted to nuclear weapons component fabrication and defense
research
      missions.  Construction of the nitric acid pipeline was completed in October 1951.  The
pipeline
      carried effluent from the H-1 Foundry (Building 9215) to the S-3 Ponds.  An estimated
5,500
      gallons per day of effluent were discharged to the S-3 Ponds.  The pipeline was originally
buried
      0.5 to 14 feet below ground surface, with an average depth of 5 feet.  In 1983, the
pipeline was
      taken out of service by flushing the lines and plugging portions of the pipeline with
grout or
      concrete.  Since then, some sections of the Abandoned Nitric Acid Pipeline have been
removed.
      No soil samples were apparently taken, but the removed sections were scanned by health
physics
      personnel, found to meet the acceptance criteria for the Y-12 Burial Grounds, and were
disposed
      in the uncontaminated landfill.

             The Abandoned Nitric Acid Pipeline was originally part of the Group 4 Resource
      Conservation and Recovery Act Facility Investigation Plan developed between 1988 and 1990.
      On December 21, 1989, ORR was added to the National Priorities List, and the four areas
being
      investigated were separated at the U.S. Environmental Protection Agency's request to be
dealt
      with as individual OUs under the Comprehensive Environmental Response, Compensation, and
      Liability Act.  An RI Work Plan for the Abandoned Nitric Acid Pipeline was prepared in
1992,
      and phase I of the sampling took place in January and February of 1993.  Nineteen points



along
      the pipeline were selected where leaks had the highest probability of having occurred, and
soil
      samples were taken from below the pipeline and analyzed for metals, nitrate/nitrite, and
isotopic
      uranium.  Samples were also monitored for organic vapors during excavation; samples with
      detectable vapors were analyzed for volatile organic compounds.  Since no significant
      contamination was found in the phase I sampling, the project was streamlined and the RI
Report
      was generated without conducting further sampling episodes.
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      <IMG SRC 0494183>

             The Remedial Investigation Report on Abandoned Nitric Acid Pipeline at the Oak
Ridge
      Y-12 Plant, Oak Ridge, Tennessee was issued in February 1994, and is available at the U.S.
      Department of Energy Information Resource Center located at 105 Broadway in Oak Ridge.
      After reviewing the data gathered in the RI and the accompanying risk assessment, and
      consultation with regulatory authorities, it was decided that no further action was needed
for the
      site.  Therefore, a feasibility study was deemed unnecessary.

                     HIGHLIGHTS OF COMMUNITY PARTICIPATION

             The Proposed Plan for Upper East Fork Poplar Creek OU 2 Abandoned Nitric Acid
      Pipeline, was released to the public March 21, 1994.  This document is available in the
      administrative record file maintained at the U.S. Department of Energy Information
Resource
      Center.  The notice of availability was published in the Roane County News on March 18-21,
      1994, the Oak Ridger on March 18, 1994, the Clinton Courier on March 24, 1994, and the
      Knoxville News Sentinel on March 18-24, 1994.  The notice included a statement that a
public
      meeting concerning the Proposed Plan would be arranged if requested by April 4, 1994.  A
      public comment period was held from March 21 through April 20, 1994; no public meeting was
      requested.  No public comments were received as indicated in the Responsiveness Summary,
      Part 3 of this No Further Action Record of Decision.

               SCOPE AND ROLE OF OPERABLE UNIT OR RESPONSE ACTION

             Under the Comprehensive Environmental Response, Compensation, and Liability Act an
      OU is defined as a discrete action that is part of a larger area or response action.  The
strategy



      of breaking large areas into OUs is designed to address all the problems at a site in a
more
      logical and manageable fashion.  Upper East Fork Poplar Creek OU 2 addresses only the
soils
      along the Abandoned Nitric Acid Pipeline.  Groundwater and surface water are addressed
within
      this OU only to identify potential sources of contamination.  Evaluation of any
contamination
      found in the groundwater or surface water and consideration of remedial alternatives for
the water
      will be conducted at a later date as part of Upper East Fork Poplar Creek OU 1
RI/Feasibility
      Study process.  The OU concept enables the U.S. Department of Energy to address potential
and
      actual sources of contamination early in the remedial process and then investigate and
remediate
      OUs that collect or integrate the contamination migrating from the sources.  The Abandoned
      Nitric Acid Pipeline does not appear to be an active contributor to water contamination at
the Y-
      12 Plant Site.  Any cumulative human or ecological risk associated with exposure to
contaminated
      surface water or groundwater will be addressed in the integrated OUs for Bear Creek Valley
OU
      4 and Upper East Fork Poplar Creek OU 1.

                             SITE CHARACTERISTICS

             Topography across the site is undulating with relief as much as 28 feet.  Bedrock
depth
      conforms to the topography and is between 13 and 26 feet below ground surface.  The water
table
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      tends to be situated just above bedrock, and was found to be below the pipeline at all
sampling
      locations during January and February, 1993.

             The unconsolidated material in which the pipeline was placed consists of man-made
fill
      and weathered bedrock.  The soils encountered in drilling were very tight clays and
saprolite
      which inhibit fluid and contaminant migration.  No gravel base was found in any of the
drilling
      locations, suggesting that the pipeline was laid directly on the ground within the trench.
      Historically, leaks and pipeline breakage have occurred, but releases from each spill
including
      any contaminated soil were cleaned up to protect the pipeline workers and others in the
area.



             The pipeline ran the full length of the historically restricted area, and passed
through both
      developed and undeveloped areas of the plant.  Exposure of the public and most ecological
      receptors are very unlikely since the pipeline is buried underground and within the fenced
      operational area of Y-12.  Pathways of exposure for workers excavating in the area near
the
      buried pipeline may include incidental ingestion, inhalation, dermal contact, and external
      exposure.

             Data collected at 19 soil sampling points beside and beneath the buried pipeline
during the
      RI indicate that:

            �  the Abandoned Nitric Acid Pipeline has not released effluent that has resulted in
               contamination of the environment;

            �  contaminants of potential concern for the Abandoned Nitric Acid Pipeline include
               nitrate, nitrite, 234U, 235U, 238U, beryllium, hexavalent chromium, molybdenum,
nickel,
               and nickel salts; and

            �  most of the contaminants were at or below background levels for the ORR.  238U,
235U,
               and beryllium were the main contributors to carcinogenic risk in the Abandoned
Nitric
               Acid Pipeline soils, although 238U was below background, and 235U and beryllium
were
               only slightly above background concentrations.  All contaminants were below
action
               levels established by the U.S. Department of Energy, the Nuclear Regulatory
               Commission, or established and agreed to in the RI Report.

                                 SUMMARY OF SITE RISKS

             Two conservative exposure scenarios were evaluated to determine the potential risk
to
      human health posed by exposure to the contaminated soils surrounding the Abandoned Nitric
Acid
      Pipeline.  The risk assessment for these scenarios was based on current industrial and
future
      hypothetical residential land uses.  The risk assessment based on these scenarios included
both
      radiological and hazardous chemical constituents, and pathways involving direct soil
contact, soil
      ingestion, and inhalation of resuspended soil particulates.

             Under conservative conditions, the total excess cancer risk through all exposure
pathways
      to on-site construction workers was calculated to be approximately 1.9 X 10-6.  This means
that
      out of 1 million workers exposed to the Abandoned Nitric Acid Pipeline soils over a 25-
year
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      period, approximately two (1.9) would have a chance of developing cancer as a result of
their
      exposure to the radiological contaminants in the soil.  The risk to construction workers
is only
      slightly greater than 1 X 10-6 (one in a million), the U.S. Environmental Protection
Agency-
      established risk of no concern.  The hypothetical future resident exposure scenario with
people
      living on the site for 30 years or more estimated the potential excess cancer risk to be
about 1.5
      X 10-5.  This means that out of 100,000 hypothetical future residents living in the area
of
      Abandoned Nitric Acid Pipeline, one or two (1.5) people might develop cancer because of
      exposure to the radiologically contaminated soil.  The risk calculated for the future
hypothetical
      resident is greater than the construction worker risk because the exposure frequency and
duration
      are assumed to be greater for a resident.  However, both of these risk values are below
the U.S.
      Environmental Protection Agency-established unacceptable risk level of 1.0 X 10-4 and are
within
      the U.S. Environmental Protection Agency-established acceptable risk range of 1.0 X 10-6
(one
      in a million) and 1.0 X 10-4 (one in 10,000).

             The carcinogenic risk estimates represent 95 percent upper confidence limit on the
      arithmetic mean, meaning there is only a 5 percent probability that the actual risk will
be greater
      than that estimated.  However, due to the conservative risk assessment assumptions, the
actual
      risk will most likely be lower than the estimates.

             The hazard index is used to indicate the risk associated with exposure to
noncarcinogenic
      toxic substances.  This index is calculated from the ratio of the hypothetical daily
intake of a
      substance divided by the estimated daily intake that is unlikely to cause health problems
during
      a lifetime.  The size of the hazard indicates the magnitude of the hazard; the larger the
number
      the greater the risk.  The U.S. Environmental Protection Agency established the threshold
of
      concern for the hazard index as 1.0 for noncarcinogenic toxicity.  The total cumulative
pathway
      exposure hazard indices for noncarcinogenic risk to construction workers and hypothetical
future
      residents at the Abandoned Nitric Acid Pipeline site are 0.0047 and 0.052, respectively.

             Although both construction worker and residential scenarios were considered, the



      industrial nature of the site suggests that the construction worker scenario is more
likely to occur.
      Therefore, the carcinogenic and noncarcinogenic risks associated with this scenario would
be
      considered representative of future conditions.

             There are no completed exposure pathways for ecological receptors.  The Abandoned
      Nitric Acid Pipeline is located in a secured, highly industrialized area of Y-12, and the
area is
      void of ecological receptors and habitat that would support such receptors.  Any
cumulative
      human or ecological risk associated with exposure to contaminated surface or groundwater
will
      be addressed in the integrated OUs for Bear Creek Valley OU 4 and Upper East Fork Poplar
      Creek OU 1.

             More information regarding the baseline risk assessment is found in Chapter 5 of
the RI.

                              STATUTORY TERMINATIONS

             The sampling data and the baseline risk assessment indicate soils at the Abandoned
Nitric
      Acid Pipeline do not pose an unacceptable risk to human health or the environment based on
U.S.
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      Environmental Protection Agency conservative exposure scenarios.  Contamination from past
      events at the Abandoned Nitric Acid Pipeline is effectively mitigated in previous cleanup
and
      maintenance actions.  No further remedial actions are necessary to ensure adequate
protection of
      human health and the environment under Sections 104 and 106 of the Comprehensive
      Environmental Response, Compensation, and Liability Act.

                        EXPLANATION OF SIGNIFICANT CHANGES

             No significant changes have been made to the no further action decision selected in
the
      Proposed Plan through the regulatory and public comment periods.

                                  REFERENCES

      Martin Marietta Energy Systems, Inc. 1994.  Remedial Investigation Report on the Abandoned
             Nitric Acid Pipeline at the Oak Ridge Y-12 Plant, Oak Ridge, Tennessee, U.S.
Department
             of Energy, Oak Ridge, Tennessee, DOE/OR/01-1214&D2.



      Jacobs ER Team, 1994.  Proposed Plan for the Upper East Fork Poplar Creek Operable Unit 2
             (Abandoned Nitric Acid Pipeline), Oak Ridge, Tennessee, DOE/OR/02-1215&D2.
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                      PART 3.  RESPONSIVENESS SUMMARY

                                   OVERVIEW

             The U.S. Department of Energy established a public comment period from March 21
      through April 20, 1994, for interested parties to comment on the U.S. Department of
Energy's
      Proposed Plan for Upper East Fork Poplar Creek OU 2, Abandoned Nitric Acid Pipeline, at
the
      Oak Ridge Y-12 Plant in Oak Ridge, Tennessee.  The Proposed Plan states that no further
      remedial action is necessary to protect human health and the environment at the Abandoned
Nitric
      Acid Pipeline.  Also, the baseline risk assessment indicates that previous cleanup and
maintenance
      activities reduced radiological and hazardous constituents on the site and in the soil
below levels
      for unacceptable carcinogenic and noncarcinogenic risk to human health and the
environment.

             The 30-day public comment period ended on April 20, 1994.  No comments on the
      Abandoned Nitric Acid Pipeline Proposed Plan were available by that date and no comments
were
      received by April 25, 1994, the last day to accept mailed comments.  In addition, no
public
      meeting was requested, and none was held.
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Site Name: OAK RIDGE RESERVATION (USDOE)
Address: OAK RIDGE, TN
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EPA Region: 04

 

Record of Decision (ROD):
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Operable Unit: 10
ROD ID: EPA/ROD/R04-95/234
 
Media: soil, sediment, groundwater

 
Abstract: Please note that the text in this document summarizes the Record of

Decision for the purposes of facilitating searching and retrieving key
text on the ROD. It is not the officially approved abstract drafted by
the EPA Regional offices. Once EPA Headquarters receives the
official abstract, this text will be replaced.

Oak Ridge Reservation (ORR) is located in Oak Ridge, Tennessee,
approximately 20 miles west of Knoxville. This ROD addresses the
Lower East Fork Poplar Creek (EFPC) Operable Unit (OU) which
includes the soil, sediment, and groundwater in the 100-year
floodplain along Lower EFPC and the Sewer Line Beltway. More
than 20 tributaries and treated effluent from the Oak Ridge Sewage
Treatment Plant flow into the creek. EFPC begins within the Y-12
Plant as the Upper EFPC. The Upper EFPC OU terminates at Lake
Reality, a retention pond at the eastern end of the Y-12 Plant. The
Lower EFPC OU begins at the outfall of Lake Reality at creek
kilometer 23.3 (creek mile 14.5) and ends at its confluence with
Poplar Creek. Floodplain soils from Lower EFPC served as backfill
material for construction of the Sewer Line Beltway through the city
of Oak Ridge. These soils have been included as part of the
investigation. The site includes portions of ORR as well as
commercial, residential, agricultural, and miscellaneous areas within
the city of Oak Ridge.

Between 1953 and 1983, operation of the lithium isotope separation
processes at the Y-12 Plant resulted in the release of



108,000-212,000 kg (239,000-470,000 lb) of mercury into Lower
EFPC. Although the primary mercury loss from the Y-12 Plant
stopped in 1963, mercury continues to be released into Lower EFPC
from secondary sources (e.g., building drain systems, sewers, and
connecting lines) at the plant. The current release averages
approximately 20 g/day, down from 100 g/day in 1985. Portions of
the sewers were relined in 1986-87 to reduce mercury losses. Efforts
continue to further reduce mercury losses (e.g., decontamination and
decommissioning, reduction of mercury in plant effluents, and
remediation of mercury-use areas). In 1983, the State posted advisory
signs warning the public that Lower EFPC was contaminated. In
1989, ORR was placed on the National Priorities List (NPL).

 
Remedy: This ROD, as part of the overall ORR cleanup strategy, addresses

floodplain soil, sediment, and groundwater contaminated by mercury
from the Y-12 Plant. The objective of this remedial action is to
minimize the risk to human health and the environment from
mercury-contaminated soil in the Lower EFPC floodplain. The
selected remedy includes excavating and disposing of
mercury-contaminated soils greater than 400 ppm; performing
sampling to ensure the soils have been removed; backfilling the
excavated areas with clean soil and vegetating, and monitoring the
Lower EFPC to ensure the effectiveness of the remedy. Groundwater
and sediment do not present an unacceptable risk to human health
and the environment.

 
Text: Full-text ROD document follows on next page.
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                                PREFACE

        This Record of Decision for Lower East Fork Poplar Creek, Oak Ridge,
        Tennessee (DOE/OR/02-1370&D2) was prepared in accordance with
        requirements under the Comprehensive Environmental Response,
        Compensation, and Liability Act to present the selected remedy to the
        public.  This work was performed under Work Breakdown Structure
        1.4.12.3.1.04 (Activity Data Sheet 9304, "Lower East Fork Poplar
        Creek").  This document provides the Environmental Restoration



        Program with information about the selected remedy for Lower East
        Fork Poplar Creek, which involves excavating floodplain soil with
        mercury concentrations > 400 parts per million and disposing of the soil
        at a landfill at the U.S. Department of Energy Oak Ridge Y-12 Plant.
        Information in this document summarizes information from the remedial
        investigation (DOE/OR/02-1119&D2&V1 and V2), the feasibility study
        (DOE/OR/02-1185&D2&V1 and V2), and the proposed plan
        (DOE/OR/02-1209&D3).

                             ACRONYMS AND ABBREVIATIONS

        ARAR             applicable or relevant and appropriate requirement
        ATSDR            Agency for Toxic Substances and Disease Registry
        øC               degrees Celsius
        CERCLA           Comprehensive Environmental Response, Compensation, and Liability Act
of
                         1980
        CFR              Code of Federal Regulations
        cm               centimeter
        DNA              deoxyribonucleic acid
        DOE              U.S. Department of Energy
        EFPC             East Fork Poplar Creek
        EPA              U.S. Environmental Protection Agency
        øF               degrees Fahrenheit
        FFA              Federal Facility Agreement
        ft               foot
        g                gram
        ha               hectare
        in.              inch
        kg               kilogram
        km               kilometer
        lb               pound
        LOAEL            lowest observed adverse effect level
        m                meter
        mg               milligram
        NEPA             National Environmental Policy Act
        NOAA             National Oceanic and Atmospheric Administration
        NOAEL            no observed adverse effect level
        NPL              National Priorities List
        OREPA            Oak Ridge Environmental Peace Alliance
        ORNL             Oak Ridge National Laboratory
        ORR              Oak Ridge Reservation
        OU               operable unit
        oz               ounce
        PAH              polycyclic aromatic hydrocarbon
        PCB              polychlorinated biphenyl
        ppm              parts per million
        RfD              reference dose
        SARA             Superfund Amendments and Reauthorization Act of 1986
        TDEC             Tennessee Department of Environment and Conservation
        Y-12 Plant       Oak Ridge Y-12 Plant
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                                SITE NAME AND LOCATION

                U.S. Department of Energy
                Lower East Fork Poplar Creek Operable Unit
                Oak Ridge Reservation
                Oak Ridge, Tennessee

                        STATEMENT OF BASIS AND PURPOSE

                This record of decision (ROD) presents the selected remedial action for Lower
East Fork
        Poplar Creek (EFPC) in Oak Ridge, Tennessee.  The action was chosen in accordance with
the
        Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA),
        as amended by the Superfund Amendments and Reauthorization Act of 1986 (SARA), 42 United
        States Code Section 9601 et seq. and, to the extent practicable, the National Oil and
Hazardous
        Substance Contingency Plan.

                This decision is based on the administrative record for Lower EFPC, including
the
        remedial investigation report (DOE 1994a), the baseline risk assessment, the feasibility
study
        report (DOE 1994b), the addendum to the remedial investigation (DOE 1994c) that includes
the
        sediment toxicity special study, the proposed plan (DOE 1995b), and other documents
contained
        in the administrative record file for this site.

        This document is issued by the U.S. Department of Energy (DOE) as the lead agency.
        The U.S. Environmental Protection Agency (EPA) and Tennessee Department of Environment
        and Conservation (TDEC) are supportive agencies as parties of the Federal Facility
Agreement
        (FFA) for this response action, and they concur with the selected remedy.



                           ASSESSMENT OF THE SITE

                If releases of hazardous substances from this site are not addressed, they
present an
        unacceptable risk to public health, welfare, or the environment.
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                        DESCRIPTION OF THE SELECTED REMEDY

                This response action fits into the overall Oak Ridge Reservation (ORR) cleanup
strategy
        by addressing floodplain soil, sediment, and groundwater contaminated by mercury
originating
        from the DOE Oak Ridge Y-12 Plant (Y-12 Plant).  Lower EFPC surface water is not within
the
        scope of this ROD, but is discussed for informational purposes only.  The objective of
this
        remedial action is to minimize the risk to human health and the environment from
mercury-
        contaminated soil in the Lower EFPC floodplain pursuant to CERCLA and the FFA (1992).

                The selected remedy addresses the principal threats at the site by excavating
and disposing
        of the identified floodplain soils contaminated above the remediation goal of 400 ppm
mercury.
        The major components of the selected remedy include:

                �  excavating identified floodplain soils with mercury concentrations greater
than 400
                   ppm from four areas.  [Three of the areas are at the National Oceanic and
                   Atmospheric Administration (NOAA) site (two areas in Parcel #571 and one area
in
                   Parcel #461), and the other area is at the Bruner's Center site (Parcel
#564).  The in
                   situ volume to be excavated is estimated to be 7,650 m3 (10,000 yd3)].
Confirmatory
                   sampling conducted before the remedial action will further refine the areas
to be
                   excavated;

                �  disposing of contaminated soil in a permitted landfill at the Y-12 Plant;

                �  performing confirmatory sampling in the excavated areas to ensure all mercury
                   concentrations above 400 ppm have been removed;

                �  backfilling the excavated areas, including the 0.24-ha (0.6-acre) wetland at
the
                   Bruner's Center site, with clean borrow soil and vegetating appropriately;
and



                �  appropriate monitoring on Lower EFPC to ensure effectiveness of the
remediation.

                Groundwater and sediment do not present an unacceptable risk to human health and
the
        environment.  If sufficient quantities of groundwater could be extracted from the
shallow soil
        horizon [06 m (0-20 ft)] for residential use, such groundwater could pose an
unacceptable risk.
        However, because residential use of shallow soil horizon (shallow) groundwater is not
realistic
        (as explained in more detail in the Decision Summary), groundwater is not considered to
pose
        an unacceptable risk.  As a safeguard, DOE will monitor to detect any future residential
use of
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        shallow groundwater.  In the unlikely event such use is detected, DOE will mitigate, as
        appropriate, any risks associated with such use.

                                STATUTORY DETERMINATIONS

                The selected remedy protects human health and the environmere, complies with
federal
        and state requirements that are legally applicable or relevant and appropriate, and is
cost-
        effective.  However, because treatment of the soils, which pose the principal threat at
the site,
        was not found to be practicable, this remedy does not satisfy the statutory preference
for
        treatment as a principal element of the remedy.  This remedy will result in remediation
of
        hazardous substances and allows unlimited use of, and unrestricted exposure to, the
Lower-EFPC
        Operable Unit (OU).

                                     APPROVALS

        James Hall, Manager                                                             Date
        U.S. Department of Energy
        Oak Ridge Field Office

        Earl Leming, Director                                                           Date
        DOE Oversight Division
        Tennessee Department of Environment and Conservation



        John H. Hankinson, Jr., Regional Administrator                                  Date
        U.S. Environmental Protection Agency
        Region IV
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                                PART 2.  DECISION SUMMARY
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                                SITE LOCATION AND DESCRIPTION

                ORR is in Oak Ridge, Tennessee, approximately 32 km (20 miles) west of
Knoxville,
        Tennessee.  The Y-12 Plant is on 324 ha (800 acres) in Bear Creek Valley, 3.2 km (2
miles)
        south of downtown Oak Ridge.

                The Lower EFPC OU site includes the soil, sediment, and groundwater in the 100-
year
        floodplain along Lower EFPC and the Sewer Line Beltway (Fig.  2.1).  More than 20
tributaries
        and treated effluent from the Oak Ridge Sewage Treatment Plant flow into the creek.
EFPC
        begins within the Y-12 Plant as the Upper EFPC.  Upper EFPC is a separate OU with
        contamination and is addressed independently of this action.  The Upper EFPC OU
terminates
        at Lake Reality, a retention pond at the eastern end of the Y-12 Plant.

                The Lower EFPC OU begins at the outfall of Lake Reality at creek kilometer 23.3
(creek
        mile 14.5) and ends at its confluence with Poplar Creek.  Floodplain soils from Lower
EFPC
        served as backfill material for construction of the Sewer Line Beltway through the city
of Oak
        Ridge.  These soils have been included as part of the investigation.  The site includes
portions
        of ORR and commercial, residential, agricultural, and miscellaneous areas within the
city of Oak
        Ridge.  Some residences are within 400 m (0.25 miles) of the areas to be remediated.

                        SITE HISTORY AND ENFORCEMENT ACTIVITIES



                Between 1953 and 1983, operation of the lithium isotope separation processes at
the Y-12
        Plant resulted in the release of 108,000-212,000 kg (239,000-470,000 lb) of mercury into
Lower
        EFPC.  Although the primary mercury loss from the Y-12 Plant stopped in 1963, mercury
        continues to be released into Lower EFPC from secondary sources (e.g., building drain
systems,
        sewers, and connecting lines) at the plant.  The current release averages approximately
20 g/day
        (0.7 oz/day), down from 100 g/day (3.5 oz/day) in 1985.  Portions of the sewers were
relined in
        1986-1987 to reduce mercury losses.  Efforts continue to further reduce mercury losses
(e.g.,
        decontamination and decommissioning, reduction of mercury in plant effluents, and
remediation
        of mercury-use areas).  The goal of these efforts is to meet the requirements of the
draft National
        Pollutant Discharge Elimination System permit.

                The state of Tennessee posted advisory signs in 1983 warning the public that
Lower
        EFPC was contaminated.  In 1989, ORR was placed on the National Priorities List (NPL) as
a
        CERCLA site requiring investigation.  Areas of the EFPC OU contaminated by DOE releases
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        of hazardous substances are also considered part of the NPL site.  With respect to EFPC
soils,
        the release (or site) is limited to areas within the 100-year floodplain and does not
extend to areas
        outside the fioodplain, with the exception of soils that may have been taken from the
floodplain
        and used in other areas as fill (e.g., Sewer Line Beltway).  (A more detailed
description of the
        release is provided in the remedial investigation/feasibility study.)

                In accordance with CERCLA and as agreed to in the FFA (DOE 1992) by DOE, EPA,
        and TDEC, a remedial investigation (DOE 1994a) and a feasibility study (DOE 1994b) were
        conducted, and a proposed plan (DOE 1995b) was developed.  This ROD fulfills the next
        requirement of the CERCLA process.  It presents the selected remedial action for Lower
EFPC,
        chosen in accordance with CERCLA, as amended by SARA and, to the extent practicable, the
        National Oil and Hazardous Substance Contingency Plan.  The decision for this site is
based on



        the information contained in the administrative record file.

                                HIGHLIGHTS OF COMMUNITY PARTICIPATION

                Public involvement has been an important element throughout the Lower EFPC
project.
        In the early stages of the project, DOE conducted numerous meetings with property owners
who
        lived along the creek to inform them of sampling and other activities associated with
the remedial
        investigation.

                At a public meeting held by DOE in March 1993, the remedial investigation and
        preliminary feasibility study were presented.  DOE answered questions and comments from
the
        public at that point.  One outcome of the meeting was the formation of a citizens
working group
        of about 30 members of the public to provide feedback to DOE and its contractors during
        preparation and selection of potential remedial action alternatives.  From the outset,
DOE
        explained that the group was not a decision-making or consensus-building group.  DOE is
        responsible for recommending the preferred cleanup alternative to EPA and TDEC.

                Between May 1993 and November 1994, 12 meetings were held with the citizens
group
        to provide information to better understand the cleanup process.  Meeting discussions
focused on
        issues involved in conducting the remedial investigation and the feasibility study,
building blocks
        of the site-wide cleanup alternatives, institutional actions, ideal characteristics of a
remedial
        action, the risk assessment process, mercury-reduction efforts at the Y-12 Plant, and
mercury
        speciation.  The group also toured areas of the creek that contained the highest levels
of mercury.
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                Members of the citizens working group played an active role throughout the
entire
        decision-making process and especially during the official public involvement period.
They
        submitted articles to the local newspapers, sent comments to DOE, and encouraged other
        members of the community to become involved.

                DOE believes input from the citizens group has been invaluable to the project
team in
        understanding community concerns and opinions on the project.

                In addition to the citizens group, DOE provided fact sheets and updated them on
a



        regular basis, published numerous articles in a widely distributed newsletter, issued
media
        releases, contacted local media about meetings dealing with Lower EFPC issues, and
produced
        a video that helped citizens understand more about potential cleanup alternatives for
the floodplain
        soils.

                In the summer of 1994, the Lower EFPC team participated in DOE's Speakers Bureau
        to generate awareness of the project among community and civic organizations.  As a
result, the
        team spoke to eight organizations where approximately 260 people learned more about the
        project.

                The public also had the opportunity to receive all the documents leading up to
DOE's
        selection of the preferred alternative [the remedial investigation (DOE 1994a), the
feasibility
        study (DOE 1994b), and the proposed plan (DOE 1995b)].  A document request form was sent
        to more than 1,500 stakeholders.  More than 100 people requested and received documents.

                DOE placed numerous announcements in area newspapers and on local television and
        radio to prepare for the official public comment period.  The public comment period was
        January 9, 1995, through February 22, 1995.  DOE formally presented the preferred
alternative
        at the official public meeting January 26, 1995.  Approximately 50 comments were
received
        during the meeting, 9 of which were submitted anonymously.  DOE received approximately
40
        letters during the public comment period.  Responses to the summarized comments received
are
        included in this ROD as Part 3, Responsiveness Summary.

                DOE held an informal public meeting June 8, 1995, and accepted additional
written
        comments between June 14, 1995, and July 13, 1995.  During that public comment period,
DOE
        received six letters specifically related to the 400 ppm cleanup level.  Responses to
those letters
        are also summarized in the Responsiveness Summary.
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                                SCOPE AND ROLE OF OU

                The Lower EFPC OU encompasses soil, sediment, and groundwater contaminated with
        mercury downstream from Lake Reality at the Y-12 Plant to the confluence of Poplar
Creek.
        Because topographic ridges separate the site from the other DOE ORR plants, only
waterborne
        contaminants carried by EFPC from the Y-12 Plant affect the site.  The remedial action



for the
        Lower EFPC site fits into the overall cleanup strategy for ORR by addressing this
downstream
        contamination.  The surface water remediation is not within the scope of this project,
but is
        discussed for informational purposes only.  Investigations of Upper EFPC and other OUs
address
        contamination within and adjacent to the Y-12 Plant and on the rest of ORR.

                        SUMMARY OF SITE CHARACTERISTICS

                The Lower EFPC site includes two distinct but overlapping areas-Lower EFPC and
the
        Sewer Line Beltway.  Lower EFPC flows 23.3 km (14.5 miles) from Lake Reality at the Y-12
        Plant to its confluence with Poplar Creek near the Oak Ridge K-25 Site (see Fig. 2.1).
The site
        includes creek sediment and soils making up the creek's 100-year floodplain.  The Sewer
Line
        Beltway consists of 16 km (10 miles) of sewer lines.  One portion is within the
floodplain of
        Lower EFPC and two branches are in the city of Oak Ridge.  Because the CERCLA risk
        assessment process and the RI report confirmed Sewer Line Beltway soils present no
significant
        risk, the beltway is not discussed further.

                Lower EFPC is a perennial stream flowing through Anderson and Roane Counties in
        Oak Ridge, Tennessee.  The creek's watershed [approximately 77.2 km2 (29.8 mile2)]
consists
        of many streams and tributaries that flow into EFPC.  This watershed lies primarily
within East
        Fork Valley and is bounded by Black Oak Ridge on the northwest and East Fork Ridge on
the
        southeast.

                A range of soils makes up the 270-ha (670-acre) floodplain of Lower EFPC and is
        mostly well-drained and somewhat acidic.  Although floodplain soils are classified as
prime
        farmland, much of the land in the floodplain is already in or committed to urban
development
        or attenuating flood flow during storms, which thereby exempts this classification.

                Surface water flow leaving the Y-12 Plant contains spring water, surface
drainage water,
        and a relatively large amount of Y-12 Plant discharge water.  This flow averages 0.24
m3/second
        (8.6 ft3/second) and is augmented downstream by additional groundwater discharge,
stormwater
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        and stormflow, and the discharge of the Oak Ridge Sewage Treatment Plant.  Some
contaminants
        are present in surface water during baseflow conditions.  Stormflow exhibits higher
        concentrations of various metals, indicating they are particle-bound.

                Results from the first phase of the soil, sediment, groundwater, and surface
water
        sampling in the remedial investigation showed detectable levels of 13 heavy metals, 9
polycyclic
        aromatic hydrocarbons (PAHs), 2 polychlorinated biphenyls (PCBs), and 11 radionuclides.

                For the heavy metals, mercury was by far the most significant contributor with >
85
        percent of the total noncarcinogenic risk.  For radionuclides, total uranium accounted
for 98
        percent of the total activity.  Risk associated with exposure to radionuclides fell
within the EPA
        acceptable target range in all cases.  The organic compound groups of PAHs and PCBs did
not
        substantially contribute to the estimated risks to human health.  The results of the
baseline human
        health risk assessment confirmed mercury as the predominant contaminant of concern in
Lower
        EFPC.

                Groundwater flow in the floodplain is predominantly through a fairly shallow
stormflow
        zone immediately beneath the land surface.  Enhanced hydraulic conductivity in this zone
results
        from a widespread system of small cavities caused by roots, worms, and burrowing
animals.  In
        addition, the shallow or alluvial aquifer (composed of stream sediments) reaches 6 m (20
ft) in
        thickness.  Water levels fluctuate in the alluvial aquifer, reflecting
evapotranspiration and the
        aquifer's hydraulic communication with Lower EFPC.  East Fork Valley is predominantly
        developed in limestone bedrock.  Some evidence for relatively deep along-strike
groundwater
        flow exists; however, bedrock is unlikely to provide much water to the creek.  Even if
the creek
        loses water to the bedrock aquifer, mercury contamination is predominantly particle-
bound, and
        the low-velocity flow in the bedrock would not transport these particles.  In addition
to mercury,
        groundwater samples showed elevated naturally occurring metals, primarily particle-bound
and
        not available for transport through the aquifer.  No active potable water wells are
located within
        the floodplain, and groundwater is currently not a drinking water source.

                Ecological resources potentially impacted by remedial activities include aquatic
and
        terrestrial habitats, animals, and plants.  Surface water and sediments are two primary
abiotic



        components of aquatic habitats and are the major exposure pathways for contaminants.
These
        habitats occupy about 21 ha (52 acres).  Riparian habitats (habitats near a stream)
include the
        stream channel, banks, and floodplain that span the transition from aquatic to
terrestrial habitats
        and communities.  Many organisms in the creek use both communities in the course of
their
        lives.  For example, many insects have aquatic larval stages, but terrestrial adult
stages.  Riparian
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        habitats are fairly narrow along the creek, ranging from 10 to 30 m (11 to 33 yd) wide.
        Disturbance of riparian habitats often has direct negative effects on the wide range of
biota that
        use this habitat.

                An analysis of species richness or diversity in aquatic biota can serve as an
indicator of
        water quality.  A 1991 fish population survey in Lower EFPC, using Hinds Creek as a
control,
        found taxonomic richness and diversity were depressed near the Y-12 Plant, but increased
further
        downstream, probably as a result of the reduction in toxicant concentrations downstream.
Species
        tolerant of contamination predominated near the Y-12 Plant, supporting this conclusion.
In
        general, many taxa exhibited decreased diversity all along Lower EFPC as compared to the
        control site.

                Exposure of terrestrial plants and animals to contaminants in soil and attendant
vegetation
        varies according to feeding habits.  For the evaluation of ecological risk, three
terrestrial cover
        types were defined: urban, forest, and field.  These were further divided into more
specific
        subelements.  In terms of these subelements, the majority of terrestrial habitats are
bottomland
        hardwoods.  The only significant and systematic variation in terrestrial biota was an
increase in
        the mean number of flying insect populations downstream.  There was also an increase in
the
        mean number of aquatic insect larvae downstream.  In general, biological diversity
increased with
        distance from the Y-12 Plant.

                The U.S. Army Corps of Engineers defines wetlands as swamps, marshes, bogs, and
        similar areas having wetland hydrology, hydrophytic vegetation, and hydric soils.  A
floodplain



        and wetlands assessment [Appendix J of the feasibility study (DOE 1994b)] and floodplain
        statement of findings [Appendix K of the feasibility study (DOE 1994b)] were prepared
for
        Lower EFPC.  Seventeen jurisdictional wetland areas were identified, comprising
approximately
        4.9 ha (12 acres).  Most of these wetlands provide highly productive wildlife habitat:
Studies
        undertaken in conjunction with the investigation of the Lower EFPC show that mercury is
being
        accumulated by wetland animals at concentrations comparable to levels found in other
animals
        in other nonwetland areas of the fioodplain and that some of this mercury occurs as
        methylmercury in crayfish.  Only 0.24 ha (0.6 acres) of one jurisdictional wetland area
will be
        affected by implementation of the selected remedy.

                Although potential habitat may be available along the Lower EFPC floodplain,
there is
        no documentation of the presence of any federally listed or state-listed threatened or
endangered
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        species.  The remedial investigation (DOE 1994a) and the feasibility study (DOE 1994b)
list the
        threatened and endangered species that have been reported in Oak Ridge and the
surrounding
        area.

                An archaeological reconnaissance of the Lower EFPC area identified six historic
period
        sites, two prehistoric sites, and a steel truss bridge.  The identified archaeological
sites will not
        be affected by remediation of the floodplain soils.

                The area that Lower EFPC flows through hosts a range of human activities and
land
        uses.  For the purposes of the site investigation, these uses were grouped into five
categories;
        residential, commercial, agricultural, other, and DOE-owned.  Households within 150 m
(500
        ft) of the creek with an associated population of 1,189 are potentially most affected by
the
        contamination.  These residents live in clusters near the intersection of Oak Ridge
Turnpike and
        Illinois Avenue, and also in west Oak Ridge near Bruner's Center.  These areas are shown
in the
        "Selected Remedy" section.

                Contamination of the Lower EFPC can be understood through a conceptual model for
        contaminant transport.  The initial premise is that soil contamination in the floodplain



is closely
        linked to hydrologic events.  Contaminants from the Y-12 Plant were washed down Lower
EFPC
        during high-flow conditions following rain storms.  At least some contaminants were
adsorbed
        onto sediment particles and were transported downstream in a suspended phase.  Other
        contaminants were transported in dissolved phase.  During flood events, the creek
overflows its
        banks and spreads out across its floodplain, depositing contaminated sediments on
vegetation and
        the land.  Considering this model, the remedial investigation focused on the evaluation
of surface
        water, creek sediments, floodplain soils, and groundwater as potentially affected media.
The
        remedial investigation identified a wide range of contaminants of potential concern (DOE
1994a).

                Mercury concentrations in Lower EFPC decrease with distance downstream from the
        Y-12 Plant, although above-background concentrations occur at depositional areas (i.e.,
where
        the water flow slows down, such as through braided areas) throughout the floodplain.  In
general,
        however, mercury and other inorganic constituents are situated in defined areas of the
floodplain
        and not randomly scattered throughout its length.

                Creek sediments comain the same comtituents as floodplain soils, but at lower
        concentrations.  Because of the transient nature of sediments, the distribution of
metals is not as
        predictable in sediments as it is in soils.  The upper reaches generally show somewhat
elevated
        levels of the various metals compared to the lower sections of the creek.

        JT950328.2DH/SDD
July 28, 1995

                                SUMMARY OF SITE RISKS

                Baseline human health and ecological risk assessments were conducted as part of
the
        remedial investigation (DOE 1994a) to examine the potential for adverse, health effects
in humans
        and ecological receptors from exposure to chemicals released from the Y-12 Plant to
Lower
        EFPC.  The results of the baseline risk assessment were used to determine the need for
        remediation.  The baseline risk assessment was, therefore, an evaluation of potential
risks in the
        absence of remedial action.

        HUMAN HEALTH RISKS



                The baseline human health risk assessment used a "tiered" or phased approach.
In Tier
        I, contaminant data from locations of highest projected concentration were screened
against
        toxicity data to identify chemicals of potential concern.  The second phase (Tier II)
was the full
        baseline evaluation using a comprehensive data set and a thorough assessment of current
and
        future land uses.  Tier III was a probabilistic risk assessment.  In this approach,
called Monte
        Carlo simulation, input parameters are defined as ranges or distributions.  The result
of this
        simulation is a distribution of risk estimates from which the probability of individual
values can
        be determined.  This is used to help understand and quantify the uncertainty inherent in
the
        results of the baseline risk assessment.

                The EFPC floodplain was divided along the length of the creek into nine segments
for
        the purposes of data aggregation and risk assessment.  These segments were based on an
        understanding of the nature and extent of contamination and a knowledge of current and
projected
        future land uses.  Inorganic and organic chemicals and radionuclides were identified as
chemicals
        of potential concern based on the concentration-toxicity screen (Tier I) evaluation.
These
        substances were carried through the full baseline human health risk assessment (Tier
II).
        Sampling data from EFPC were aggregated so that exposure point concentrations could be
        calculated separately for each land-use area within each segment.

                The exposure scenarios were based on land-use type: (1) agricultural setting,
        (2) residential populations, (3) commercial setting, and (4) occasional use of open
land.  The
        receptor groups at greatest risk of exposure were assumed to be children and adults who
reside
        in the vicinity of EFPC.  For each exposure scenario and receptor group, the intensity,
duration,
        and frequency of exposure were characterized.  Exposure pathways include the following:
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                �       incidental ingestion of soil;

                �       dermal exposure to soil;

                �       dermal exposure to surface water while swimming and wading;

                �       incidental ingestion of surface water while swimming;



                �       dermal exposure to sediments while wading;

                �       ingestion of groundwater as a drinking water source and inhalation of
                        groundwater vapors during showering;

                �       ingestion of homegrown produce, beef, and dairy;

                �       ingestion of recreationally caught fish; and

                �       inhalation of particulates while mowing.

                The exposure evaluations were based on reasonable maximum exposure assumptions
as
        requested by EPA Region IV.  The' reasonable maximum exposure estimate is a "high end"
        conservative estimate of exposure in the population at potential risk.  In addition to
reasonable
        maximum exposure point estimates, probability simulations were used to generate a range
of
        exposure and risk estimates (Tier III) that were used in uncertainty analysis and as a
supplement
        to the single-point reasonable maximum exposure estimate.

                Noncarcinogenic and carcinogenic effects of exposure to contaminants in EFPC
were
        evaluated in the risk assessment.  Toxicity measures needed to evaluate these effects
were selected
        for chemical compounds and radionuclides and include:  (1) reference doses for oral
exposure -
        acceptable intake values for chronic and subchronic exposure (noncarcinogenic effects),
        (2) reference concentrations for inhalation exposure-acceptable intake values for
subchronic and
        chronic exposure (noncarcinogenic effects), (3) cancer slope factors for oral exposure,
and (4)
        cancer slope factors for the inhalation route.

                EPA had withdrawn the oral reference dose for mercury from the Integrated Risk
        Information System data base (EPA 1993).  A reference dose (0.0003 mg/kg/day) obtained
from
        the EPA Health Effects Assessment Summary Tables for Fiscal Year 1993-94 (EPA 1992a) was
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        used in the baseline human health risk assessment.  This reference dose was based on
toxicity
        testing using soluble mercury species (mercuric chloride) in laboratory animals, not the
less
        soluble forms (mercuric sulfide and elemental mercury) that were shown to predominate in
EFPC
        floodplain soils.  The baseline risk assessment, therefore, conservatively assumed that
all mercury
        in EFPC is present in its most toxic and bioavailable form.



                Risk characterization was conducted using reasonable maximum exposure
assumptions.
        This approach resulted in high end (i.e., protective) estimates of the potential for
adverse
        noncarcinogenic and carcinogenic effects associated with long-term exposure to
contaminants in
        EFPC.  For noncarcinogenic effects, risk estimates were determined to be of concern
(i.e.,
        exceeding the target range established by EPA) if the hazard quotient for any given
chemical or
        the hazard index for combined exposure across chemicals exceeds 1.  Estimates of excess
lifetime
        cancer risk that exceed 1 x 10-4 were determined to be of concern (i.e., fall outside
the target
        range of 1 x 10-6 to 1 x 10-4 established by EPA for waste site remediation under the
CERCLA
        program).

                Groundwater does not present an unacceptable risk to human health and the
environment.
        In the RI, risk estimates for the groundwater ingestion pathway were based on data from
the soil
        horizon [0-6.3 m (0-20 ft deep)] and exceeded the acceptable EPA target range.  These
risk
        estimates considered all conceivable uses of the groundwater regardless of probability,
including
        residential use.  Residential use of groundwater from the soil horizon, however, is
unrealistic
        because of insufficient yield, the availability of municipal water supply, and legal
restriction on
        drilling water supply wells less than 6.3 m (20 ft) in depth [TDEC 1200-4-9-.10(3)(a)].
(The
        only calculated risk greater than EPA's protective range associated with other
groundwater
        horizons was related to manganese levels, Which are naturally occurring and not the
result of a
        release).  Accordingly, groundwater is not considered to present an unacceptable risk
and
        remediation goal options for groundwater were not carried over into the analysis of
alternatives
        in the FS or this ROD.

                Results of the baseline human health risk assessment indicate unacceptable risks
to human
        health (i.e., exceed the target ranges established by EPA under the CERCLA program for
waste
        site remediation) may result from exposure to the Lower EFPC floodplain soils.  Two
exposure
        pathways of concern were identified:  (1) inadvertent ingestion of soils and (2)
ingestion of
        groundwater as a drinking water source.

                Risk estimates based on reasonable maximum exposure assumptions indicate the



potential
        for adverse health effects associated with long-term exposure to EFPC soils.  Children
ages 3 to
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        12 years were identified as the receptor group at greatest risk.  Mercury was identified
as the
        predominant contaminant of concern and inadvertent soil ingestion to be the exposure
pathway
        of greatest significance.  Remaining toxicity due to other contaminants present will be
reduced
        by the remedial action.  Organic chemicals observed in EFPC media did not substantially
        contribute to the estimated risks to human health.  Risks associated with exposure to
radionuclides
        fell within the EPA acceptable target range in all cases.

                The results of the baseline human health risk assessment confirmed mercury as
the
        contaminant of concern in EFPC and direct exposure to soils as the critical exposure
pathway.
        Remediation goals were derived for mercury in EFPC soils.

                Evaluation of risk presented in the feasibility study focused on mercury as the
single
        contaminant of concern in floodplain soils and direct soil contact as the exposure
pathway of
        concern (DOE 1994b).  The remediation goal was developed to protect the most sensitive
        receptors (i.e., children) following long-term, inadvertent ingestion exposure and
dermal contact
        with soils containing mercury.

                Results of mercury speciation and leaching/availability studies (DOE 1994c) on
EFPC
        soils indicated that the less mobile and less bioavailable forms of mercury predominate
in EFPC
        floodplain soils.  The remediation goal is based on the presence of mercuric sulfide and
metallic
        mercury rather than mercuric chloride (i.e., the mercury species upon which the mercury
        reference dose was based).  The remediation goal was derived as a conservative, risk-
based value
        (point estimate), following EPA methods.  In addition to the point estimate, a
quantitative
        uncertainty analysis was conducted to examine the uncertainty surrounding the
remediation goal
        and the assumptions that form the basis of this estimate.

        ECOLOGICAL RISKS

                The ecological risk assessment followed EPA's Framework for Ecological Risk



        Assessment (EPA 1992b), which includes problem formulation, analysis (exposure
        characterization and effects characterization), and risk characterization.  Assessment
and
        measurement endpoints were defined and used in the assessment.  Approved protocols were
        followed to select and measure abundance, diversity, taxonomic richness, and contaminant
body
        burdens at various trophic levels in aquatic organisms (fish and benthic
macroinvertebrates) and
        terrestrial organisms (small mammals, birds, earthworms, insects, and vegetation).
Organisms
        were analyzed to determine the whole-body concentrations of inorganic chemicals, PAHs,
        pesticides, and PCBs.
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                Surface water, sediment, and floodplain soils were evaluated as potential
sources of
        contaminant risk to nonhuman receptors.  Inorganics, PCBs, and chlordane as a
representative
        of pesticides, and PAHs were retained as contaminants of potential concern for plants
and
        animals.

                Consumption of contaminated organisms provides risk to both aquatic and
terrestrial
        predators.  Historical and current studies of bioaccumulation showed (1) higher body
burdens of
        contaminants in common stonerollers, redbreast sunfish, crayfish, earthworms, and
terrestrial
        insects at EFPC sites than at uncontaminated reference sites; and (2) generally
decreasing body
        burdens with increasing distance downstream from the Y-12 Plant.  A notable exception is
that
        redbreast sunfish had higher PCB and pesticide body burdens at some sites distant from
the Y-12
        Plant than at the site closest to the Y-12 Plant.  Based on tree ring analysis, the
trunks of trees
        showed elevated mercury levels that probably reflect exposures three to four decades
ago.
        Elevated contaminant body burdens were also noted in terrestrial mid-level predators
(shrews and
        wrens), reflecting current exposures.  Generally, elevated contaminant levels were not
observed
        in white-footed mice which consume plants and terrestrial insects, or in plant leaves.

                No threatened or endangered species nor critical habitats for them were found in
the
        EFPC floodplain.  Therefore, the remedial investigation concluded that there is no
current threat
        from contaminants in the EFPC floodplain to threatened or endangered species or their



critical
        habitats (DOE 1994a).

                The remedial investigation (DOE 1994a) concluded that there is ongoing risk to
        ecological resources, especially aquatic organisms in the upper pan of the creek, from
exposure
        to contaminants in environmental media and food.  Mercury was the primary contaminant of
        concern in the sediments and floodplain soils.  PCBs were a contaminant of concern
associated
        with biota.  The source of the PCBs appears to be associated with the Upper EFPC OU and
will
        be evaluated as part of the Y-12 Plant Environmental Restoration Program.  Direct
contact with
        and ingestion of surface water, sediment, and sediment pore water are primary exposure
pathways
        for aquatic organisms.  The food chain is also a primary exposure pathway for aquatic
fauna.
        Releases from the Y-12 Plant are the primary source of waterborne contaminants; however,
        evidence suggests that some ecological recovery of the aquatic community has been
occurring in
        the upper reaches of the creek, as documented by the Y-12 Plant Biological Monitoring
and
        Abatement Program (Loar et al. 1992; Hinzman et al. 1993).  Nevertheless, elevated
contaminant
        body burdens and an excess of pollution-tolerant species are still present.
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                Toxicity studies (DOE 1994c) showed no toxicity to test organisms from chemicals
        extracted when sediment was suspended in water.  Sediment-based food chain exposures
were
        also evaluated (DOE 1995).  Exposures from EFPC sediments are substantially lower than
those
        from surface water.  EFPC sediments do not currently pose a risk to aquatic organisms
nor their
        predators.

                The food chain is the most important exposure pathway for terrestrial organisms.
Initial
        results in the remedial investigation report (DOE 1994a) indicated that there were
potential rise
        to terrestrial organisms.  Additional studies were done to determine the relatiomhip of
apparent
        risks to soil mercury concentrations (DOE 1994c).  These studies included analysis of
organisms
        exposed in wetlands and expanded analysis of mercury content in vegetation.  The studies
        concluded that there is no threat to plant communities from mercury in floodplain soils.
Mercury
        concentrations in some floodplain soils are a potential threat to biota by exposure
through the



        food chain.

                Ecologically based remediation goals were derived by evaluating several exposure
        scenarios.  Site-specific data, exposure assumptions, and toxicity thresholds were
evaluated
        further to determine what soil concentrations could protect biota.

                                DESCRIPTION OF ALTERNATIVES

                Remedial alternatives evaluated in the feasibility study (DOE 1994b) spanned a
wide
        range of cleanup options for Lower EFPC.  Table 2.1 summarizes the impacts of each of
the
        alternatives.  In all cases, best management practices would be followed to control
fugitive dust,
        surface water and rain runon and runoff, erosion, and to minimize the area disturbed.
Alternative
        3 is the selected remedy and is discussed in more detail in the "Selected Remedy"
section.

        ALTERNATIVE 1: NO ACTION

                CERCLA requires that the no action alternative be evaluated at every site to
establish
        a baseline for comparison.  Under this alternative, no further action would be taken at
the site
        to prevent exposure to the contaminants.  No time would be required to implement the no
action
        alternative.  Monitoring would be undertaken for 30 years because risk would not be
reduced to
        acceptable levels.
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                                                 Table 2.1.  Summary of impacts due to Lower
EFPC remedial alternatives

                                Impact
Alternative

                                                        1               2               3
4               5               6               7

        1993 Cost ($ million)                           12            23-50           22-28
26-57           26-55           22-47           18-39
        Volume excavated (m3)                           0             7,103           7,646
7,103           7,646             0             2,329
        Area impacted (hectare)                         0              2.47            2.47
2.47            2.47            2.79            1.85
        Wetlands area intpacted (hectare)               0              0.23            0.25



0.25            0.25            0.25            0.25
        Time to complete (weeks)                        0               62              26
62              61              78              84
        Dump track loads                                0               929           1,000
929            1,000            0               697
        Area fenced (hectare)                           0                0               0
0               0             2.23            1.12
        Area capped (hectare)                           0              0.13              0
0.13             0             1.51              0
        Transportation injuries to worker a             0             0.0018          0.0018
0.0018          0.0018         0.0010          0.0013
        Transportation fatalities to worker b           0             0.0009          0.0010
0.0009          0.0010         0.0005          0.0007
        Transportation injuries to the community a      0              0.050           0.052
0.050           0.052          0.028           0.036
        Transportation fatalities to the community b    0             0.0033          0.0034
0.0033          0.0034         0.0018          0.0024
        Construction injuries to worker                 0              5.27            5.15
3.85            4.10            3.12           3.12
        Construction fatalities to worker b             0              0.039           0.038
0.029           0.031          0.023           0.023
        Total injuries                                  0               5.32            5.20
3.90            4.16            3.15           3.15
        Total fatalities                                0              0.044           0.043
0.033           0.035          0.026           0.026

      a Numbers < 1 indicate that injury is unlikely to occur over the remedial action activity
period.
      b Numbers < 1 indicate that a fatality is unlikely to occur over the remedial action
activity period.

      Alt. 1:   No Action
Alt. 5:         Excavation, Treatment, and Beneficial Reuse of Commercial/DOE, Other,
      Alt. 2:   Containment and Institutional Actions for Commercial/DOE and Other
and Residential Remedial Units Soils
                Remedial Unit Soils; Excavation and Disposal of Residential Remedial Unit
Alt. 6:         Containment and Institutional Actions for Commercial/DOE, Other, and
                Soils
DOE-Acquired (Previously Residential) Remedial Units Soils
      Alt. 3:   Excavation and Disposal of Commercial/DOE, Other, and Residential
Alt. 7:         Institutional Actions for Commercial/DOE and Other Remedial Units Soils;
                Remedial Units Soils
Excavation and Disposal of Residential Resnedial Unit Soils
      Alt. 4:   Containment and Institutional Actions for Commercial/DOE and Other
                Remedial Units Soils; Excavation, Treatment, and Beneficial Reuse of
EFPC = East Fork Poplar Creek
                Residential Remedial Unit Soils
m = meter
                                                                                                
$ = dollar
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        ALTERNATIVE 2: CONTAINMENT AND INSTITUTIONAL ACTIONS FOR
        COMMERCIAL/DOE AND OTHER REMEDIAL UNIT SOILS; EXCAVATION AND
        DISPOSAL OF RESIDENTIAL REMEDIAL UNIT SOILS

                Under this alternative, all soil with mercury concentrations greater than the
remediation
        goal in the Commercial/DOE and Other Remedial Units would be contained by a 45-cm (18-
in.)
        soil cover with a subsoil animal intrusion barrier (netting).  First, vegetation would
be removed,
        and the stream bank stabilized.  Netting would be installed, the soil placed over the
contaminated
        area, and grass planted.  Long-term maintenance and periodic environmental monitoring,
        including a CERCLA-required 5-year recurring review, would be performed.  Institutional
actions
        for the Commercial/DOE and Other Remedial Units would include future land-use
limitations,
        construction permit restrictions, public education, and signs.

                Soils with mercury concentrations greater than the remediation goal in the
Residential
        Remedial Unit would be excavated and disposed of in a permitted landfill at the Y-12
Plant.  A
        small area of one of the wetland areas would be remediated and restored.  Clean borrow
soil
        would be used to fill the excavation.  Implementation of this alternative may involve
building
        additional roads, removing vegetation and soils, grading excavated axeas, and
controlling surface
        runoff.

        ALTERNATIVE 3:  EXCAVATION AND DISPOSAL OF COMMERCIAL/DOE, OTHER,
        AND RESIDENTIAL REMEDIAL UNITS SOILS

                Floodplain soils with mercury concentrations greater than the remediation goal
would
        be excavated and disposed of in a permitted landfill at the Y-12 Plant.  A small area of
wetland
        would be remediated and restored.  Clean borrow soil would be used to fill the
excavation.
        Implementation of this alternative may involve building additional roads, removing
vegetation and
        soils, grading excavated areas, and controlling surface runoff.

        ALTERNATIVE 4:  CONTAINMENT AND INSTITUTIONAL ACTIONS FOR
        COMMERCIAL/DOE AND OTHER REMEDIAL UNITS SOILS; EXCAVATION,
        TREATMENT, AND BENEFICIAL REUSE OF RESIDENTIAL REMEDIAL UNIT SOILS

                This alternative would cover Commercial/DOE and Other Remedial Units with
mercury
        concentrations greater than the remediation goal with 45 cm (18 in.) of uncontaminated
soil and



        netting.  Also, institutional actions as described for Alternative 2 would be
implemented.  All
        vegetation would be removed, and the stream bank stabilized.
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                Residential Remedial Unit soils with mercury concentrations greater than the
remediation
        goal would be excavated and treated on site in a low-temperature thermal desorption
unit.
        Treated soils would be enhanced with organic matter, nutrients, and water and used as
fill in the.
        excavated areas within the Lower EFPC floodplain.  A small wetlands area would be
remediated
        and restored.

                Implementation of this alternative would involve treatment, which, through the
process
        of waste concentration, may produce a Resource Conservation and Recovery Act-
characteristic
        waste, a low-level radioactive waste, and/or air emissions.  Also, as with Alternative
2, additional
        roads may be constructed, vegetation and soils removed, excavated areas graded, and
surface
        runoff controls installed.  The treatment process residuals, or secondary waste streams,
would
        be packaged for shipment to an approved or licensed off-site disposal facility as
necessary.  Air
        emissions would be analyzed for hazardous pollutants.  Consultation with TDEG and EPA
would
        be required to comply substantively with the requirements of any permitting processes.

        ALTERNATIVE 5: EXCAVATION, TREATMENT, AND BENEFICIAL REUSE OF
        COMMERCIAL/DOE, OTHER, AND RESIDENTIAL REMEDIAL UNITS SOILS

                For this alternative, floodplain soils with mercury concentrations greater than
the
        remediation goal would be excavated and treated on site in a low-temperature thermal
desorption
        unit.  Treated soil would be enhanced and returned to the excavation, and a small
wetlands area
        would be remediated and restored.  This alternative would also involve treatment, which,
through
        the process of waste concentration, may produce Resource Conservation and Recovery Act-
        characteristic waste, low-level radioactive waste, and/or air emissions.

        ALTERNATIVE 6: CONTAINMENT AND INSTITUTIONAL ACTIONS FOR
        COMMERCIAL/DOE, OTHER, AND DOE-ACQUIRED (PREVIOUSLY RESIDENTIAL)
        REMEDIAL UNITS SOILS



                For Alternative 6, DOE would acquire the real estate right to fence and contain
the
        NOAA site.  One area would be contained by a 45-cm (18-in.) soil cover and netting as
described
        in Alternative 2.  DOE would also acquire, fence, and contain the remaining property in
the
        Residential Remedial Unit containing soils with mercury concentrations above the
remediation
        goal.  The remaining floodplain soils with mercury concentrations above the remediation
goal
        would be contained by a 45-cm (18-in.) soil cover and netting but not fenced.  The DOE
real
        estate acquisition could include easemere, right-of-way, and property procurement.
Long-term
        maintenance and periodic environmental monitoring, including a 5-year recurring review,
would

        JT950328.2DH/SDD
July 28, 1995

        ensure that levels of risk remain acceptable.  Institutional actions would include
future land-use
        limitations, construction permit restrictions, public education, and signs.

        ALTERNATIVE 7: INSTITUTIONAL ACTIONS FOR COMMERCIAL/DOE AND
        OTHER REMEDIAL UNITS SOILS; EXCAVATION AND DISPOSAL OF RESIDENTIAL
        REMEDIAL UNIT SOILS

                Alternative 7 addresses remedial actions on an area-specific basis.  For this
alternative,
        DOE would acquire the real estate rights to and fence the NOAA site.  Soil containing
mercury
        above the remediation goal would remain uncovered inside the fenced area.  Institutional
actions,
        including land-use restrictions, would be implemented.

                In the Residential Remedial Unit, all remaining soil with mercury concentrations
greater
        than the remediation goal would be excavated and disposed of in a permitted landfill at
the Y-12
        Plant.  Clean borrow soil would be used to fill the excavation.

                In the remaining areas of the Commercial/DOE and Other Remedial Units,
institutional
        actions would be implemented to maintain nonagricultural and nonresidential land use.
        Institutional action in these areas and in the fenced areas would include future land-
use
        limitations, construction permit restrictions, public education, signs, environmental
monitoring,
        and a 5-year recurring review.  Implementation of this alternative would involve
activities very



        similar to those described for Alternatives 3 and 6.

        SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES

                DOE, TDEC, and EPA evaluated all alternatives against the nine criteria provided
by
        CERCLA for final remedial actions.  This comparative analysis is provided here.

        OVERALL PROTECTION OF THE HEALTH AND THE ENVIRONMENT

                Overall protection of human health and the environment addresses whether an
alternative
        provides adequate long- and short-term protection of human health and the environment
from
        unacceptable risks from hazardous substances by reducing, eliminating, or controlling
exposure
        and describes how risks posed through each pathway are eliminated, reduced, or
controlled
        through treatment, engineering controls, or institutional controls.  All of the
alternatives, with
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        the exception of the no action alternative, adequately protect human health and the
environment
        by eliminating, reducing, or controlling risk through treatment, engineering controls,
or
        institutional actions.

                The greatest risk associated with Alternatives 2 through 7 would be to
ecological
        receptors.  Alternatives 3 and 5 would eliminate unacceptable residual risk in the
floodplain and
        would not permanently alter floodplain habitat.  These alternatives would impact
ecological
        receptors in small areas and recovery might be slow.  Alternative 7 would provide a high
degree
        of overall protection to human health but would leave residual risk for ecological
receptors.
        Alternatives 2 and 4 would permanently alter habitat and land use, and residual
contaminants
        would remain.  Alternative 6 provides the least overall protection of the action
alternatives
        because containment and extensive fencing throughout the floodplain would permanently
alter
        habitat, and long-term maintenance of fencing and access controls is considered
difficult.

                The no action alternative is not considered further in this analysis because it
does not
        protect human health and the environment.



        COMPLIANCE WITH APPLICABLE OR RELEVANT AND APPROPRIATE
        REQUIREMENTS

                Compliance with applicable or relevant and appropriate requirements (ARARs)
addresses
        whether a remedy will meet all ARARs of all federal and state environmental statutes
and/or
        provide grounds for invoking a waiver.  Alternatives 2 through 7 would comply with
identified
        federal and state ARARs.  No waivers would be necessary to implement any of the remedial
        alternatives.  The "Statutory Determinations" section summarizes the ARARs for the
selected
        remedy.

        LONG-TERM EFFECTIVENESS AND PERMANENCE

                Long-term effectiveness and permanence refers to the magnitude of expected
residual risk
        and the ability of a remedy to maintain reliable protection of human health and the
environment
        over time, once cleanup goals have been met.  Alternatives 3 and 5 provide the greatest
degree
        of long-term effectiveness and permanence because they would remove all contaminated
material
        above levels of concern from the OU.  Alternatives 2 and 4 provide slightly less long-
term
        effectiveness and permanence because some of the contaminated material would remain in
the
        floodplain and be covered by 45 cm (18 in.) of soil.  Alternative 7 provides less long-
term
        effectiveness and permanence than Alternatives 2 and 4 because only institutional
actions limit
        contact with the contaminated material in the floodplain.  Maintenance of fencing and
land-use
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        restrictions would be required for long-term effectiveness in some areas.  Alternative 6
provides
        the least amount of long-term effectiveness and permanence because all contaminated
material
        would remain in place, and access would be restricted by fencing.

        REDUCTION OF TOXICITY, MOBILITY, OR VOLUME THROUGH TREATMENT

                Reduction of toxicity, mobility, or volume through treatment addresses the
anticipated
        performance of treatment that permanently and significantly reduces toxicity, mobility,
or volume



        of waste.  Alternatives 4 and 5 would reduce the toxicity of mercury-contaminated soil
through
        low-temperature thermal desorption.  None of the other alternatives include treatment
processes.

        SHORT-TERM EFFECTIVENESS AND ENVIRONMENTAL IMPACTS

                Short-term effectiveness considers impact to community, site workers, and the
        environment during construction and implementation and includes the time until
protection is
        achieved.  All of the alternatives involve minimal transportation and construction
accident risks.
        Risk to the community and to workers from exposure to contaminants would be within
acceptable
        limits because engineering controls and a project-specific health and safety plan,
including
        personal protective equipment, would be used.  A floodplain statement of findings,
provided as
        an appendix to the feasibility study (DOE 1994b), is the resultant document from the
floodplain
        assessment of Lower EFPC.  The statement of findings concludes that there is no
practicable
        alternative to remediating the Lower EFPC floodplain soil that would not destroy any
wetland
        areas.  Excavation involves disturbance of approximately 0.24 ha (0.6 acres) of
wetlands.  The
        wetlands in the Lower EFPC floodplain serve as wildlife habitat, but also have low flood
flow
        attenuation and sediment retention functions.  Any disturbed wetlands would be
remediated and
        restored.

                Alternative 7 would have the least impact on the environment because only a
small area
        of floodplain habitat would be destroyed.  Alternatives 2, 3, and 6 would have a greater
adverse
        effect on the environment than Alternative 7 because they involve excavation of a larger
area of
        contaminated floodplain soil.  Alternatives 4 and 5 would have the largest innpact on
the
        environment because implementation would destroy the largest area of habitat of the
alternatives,
        and treatment would involve additional handling of the soil.
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        IMPLEMENTABILITY

                Implementability is the technical and administrative feasibility of a remedy,
including the
        availability of materials and services needed to implement the chosen solution.



Alternatives 2 and
        3 are most readily implementable because they involve only excavation, disposal,
containment,
        and institutional actions that are commonly used and readily implementable.  Alternative
7 would
        be slightly more difficult to implement because of the additional separate actions
required to
        acquire a portion of land and restrict access by fencing.  Alternative 6 would be less
        implementable if landowners were reluctant to negotiate agreements with DOE for
contaminated
        portions of their property.  Long-term maintenance of the soil cover and fencing may
also be
        difficult.  Alternatives 4 and 5 may be the hardest to implement because they include a
treatment
        process, low-temperature thermal desorption, for which full-scale effectiveness and
        implementability have not been proven.  Low-temperature thermal desorption is an EPA-
accepted,
        best demonstrated available technology, effective in removing mercury from Lower EFPC
soils
        in bench-scale and pilot-scale tests.

        COST

                Cost compares the differences in cost, including capital and operation and
maintenance
        costs, expressed as estimated total present-worth cost.  Alternative 7 is the least
expensive action
        alternative.  The next lowest-cost alternatives are Alternatives 6, 2, and 3.
Alternatives 4 and
        5 are the most expensive.

        STATE ACCEPTANCE

                State acceptance evaluates whether the state agrees with, opposes, or has no
comment
        on the preferred alternative.  The state of Tennessee concurs with the selected remedy.

        COMMUNITY ACCEPTANCE

                Community acceptance addresses the issues and concerns the public may have
regarding
        each of the alternatives.  The proposed plan (DOE 1995b) presented Alternative 3, as
previously
        described, as DOE, EPA, and TDEC's preferred alternative.  The "Selected Remedy" section
        reflects a compromise of the many public comments on the proposed plan.  The "Highlights
of
        Community Participation" section summarizes community participation.  Part 3, the
        "Responsiveness Smmnary," summarizes and responds to comments submitted during the two
        public comment periods.
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                                SELECTED REMEDY

                Based on a comparative analysis of the alternatives presented in the feasibility
study
        (DOE 1994b), Alternative 3 is selected as the remedial action.  This alternative
reflects the best
        balance of the evaluation criteria.  The remediation goal that is protective of human
health and
        the environment is 400 ppm mercury.

                The selected remedy addresses soil contaminated with mercury at concentrations
greater
        than 400 ppm by excavating and disposing of the identified highly contaminated
floodplain soils.
        The major components of the selected remedy include:

                �       The areas to be excavated include three areas at the NOAA site (Parcels
#571
                        and #461) and one area at the Bruner's Center site (Parcel #564).
Figures 2.2,
                        2.3, and 2.4 delineate the areas.  The mercury contamination above 400
ppm in
                        the three areas at the NOAA site extends approximately 40 cm (16 in.)
deep.
                        Figure 2.2 shows the 400 ppm contours for the NOAA site.  No
jurisdictional
                        wetlands at the NOAA site would be excavated.  The mercury contamination
                        above 400 ppm in the area to be excavated at the Bruner's Center site
extends to
                        80 cm (32 in.) deep, as shown in Figures 2.3 and 2.4.  Figure 2.3 shows
the 400
                        ppm contour for the soil from the surface to 40 cm (16 in.) deep.
Figure 2.4
                        shows the 400 ppm contour for the soil from 40 cm (16 in.) to 80 cm (32
in.)
                        deep.  Excavation will be conducted using standard construction
machinery.
                        Confirmatory sampling conducted before the remedial action will further
refine
                        the areas to be excavated.

                �       For disposal, the excavated contaminated soil will be loaded into
standard dump
                        trucks and transported to the Y-12 Plant.  The soil will then be
deposited in a
                        modification or expansion of an existing, state-approved, permitted,
lined,
                        Subtitle D landfill at the Y-12 Plant.  The landfill will have leachate
collection
                        capabilities and, if necessary, any leachate collected will be
pretreated before
                        discharge.



                �       The only jurisdictional wetland area affected is a 0.24-ha (0.6-acre)
portion of
                        Wetland COE ID #8 at the Bruner's Center Site.  The contaminated soil in
the
                        wetland will be remediated through excavation and disposal.  The wetland
will
                        then be restored in the same location.  No delineated wetlands at the
NOAA site
                        will be affected by implementation of the selected remedy.
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                �       Verification sampling will ensure that all soil with mercury
concentrations above
                        400 ppm in each of the designated areas is excavated.  Results of
analyzed
                        samples below 400 ppm will verify that excavation is complete.

                �       All areas excavated will be backfilled with clean soil.  The clean soil
will either
                        be transported from another area such as the DOE ORR, or nearby soil in
the
                        same parcel will be recontoured, thereby providing fill material for the
                        excavation.  Similar vegetation to that removed during excavation will
be.
                        replaced at all excavated areas.

                �       Appropriate monitoring (sampling and analysis) of the identified areas
in the
                        Lower EFPC floodplain will be conducted to ensure effectiveness of the
                        remediation.

                DOE will monitor to detect any future residential use of the shallow soil
horizon
        groundwater.  In the unlikely event such use occurs, DOE will mitigate, as appropriate,



any risk
        associated with such use.

                Implementation of the selected remedy is estimated to cost $22.3-27.9 million.
A
        breakdown of the cost components is provided in Table 2.2.  The cost is in escalated
dollars.
        Design includes the design, review, and permitting of the cleanup activities.  Cleanup
includes
        excavation and drying of the identified soil, transportation of the soil to the
landfill, acceptance

                                Table 2.2.  Costs components of the selected remedy

                                        Component                               Cost ($million)

                Design                                                                 1.4
                Cleanup                                                               12.1
                Indirect and overhead                                                  5.0
                O&M                                                                    3.8
                Contingency                                                            3.6
                Total                                                               22.3-27.9

                O&M = operating and maintenance
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        at the landfill, and upgrades to the landfill leachate storage system.  The indirect and
overhead
        value includes costs for project management, administrative support, and overhead.  The
O&M
        value consists of the cost of operating and maintaining the landfill leachate storage
system and
        monitoring the floodplain for 5 years.  The contingency value allows for unforeseen
costs not
        included in the design, cleanup, indirect and overhead, and O&M costs.

                                        STATUTORY DETERMINATIONS

                Section 121 of CERCLA establishes several statutory requirements and
preferences,
        including compliance with ARARs.  Statutory requirements specify, that, when complete,
the
        selected remedy must be cost effective.  It must use permanent solutions and alternative
treatment
        technologies or resource recovery technologies to the maximum extent practicable.
Finally, the
        statute includes a preference for remedies that employ treatment that permanently and
        significantly reduce the toxicity, mobility.  or volume of hazardous substances as their
principal



        element.

        PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

                The selected remedy is protective of human health and the environment through
removal
        of the principal contaminated soils in the 100-year floodplain of Lower EFPC.  In so
doing, the
        risk is reduced for human ingestion of contaminants and for uptake of contaminants into
biota.

        COMPLIANCE WITH ARARS

                All alternatives considered for Lower EFPC were in compliance with identified
ARARs.
        The selected remedy meets all ARARs, which are listed in Table 2.3.

                Chemical-specific ARARs for the site include maximum containment levels (MCLs)
(40
        Code of Federal Regulation (CFR) 141) and secondary MCLs for drinking water promulgated
        and legally enforceable under Tennessee law (TDEC 1200-5-1-12).  These are relevant and
        appropriate for groundwater below the shallow soil horizon.  Manganese concentrations
exceed
        secondary MCLs in the Oak Ridge area because background concentrations are high.
Therefore,
        the secondary MCL for manganese is excepted from the relevant and appropriate
requirements
        for groundwater.
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        Table 2.3 Chemical-, location-, and action-specific ARARs and TBC guidance for sitewide
Alternative 3 at EFPC-Sewer Line Beltway

                Actions                 Requirements
Citation

        Chemical-specific

        Presence of contaminants in     Must comply with SDWA MCLS and SMCLs for groundwater
below 20 ft from the               40 CFR 141
        deep groundwater                soil surface - relevant and appropriate
TDEC 1200-5-1-.12

        Location-specific

        Presence of wetlands as         Whenever possible, actions involving federal activities
and programs affecting land     Executive Order 11990;
        defined in Executive Order      use must avoid or minimize adverse impacts on wetlands
and act to preserve and          10 CFR 1022
        11990 �7(c)                     enhance their natural and beneficial values.  New



construction in wetlands areas
                                        should be particularly avoided unless there are no
practicable alternatives.  Wetlands
                                        protection considerations shall be incorporated into
planning, regulating, and
                                        decision-making processes - applicable

        Presence of jurisdictional      Action to avoid degradation or destruction of wetlands
must be taken to the extent      Clean Water Act �404
        wetlands as defined in          possible.  Discharges for which there is a practicable
alternative with less adverse    40 CFR 230
        40 CFR 230.3(t) and             impacts or those which would cause or contribute to
significant degradation are         33 CFR 323
        33 CFR 328.3(b)                 prohibited - applicable

                                        Must comply with the general and specific terms and
conditions of NWP 13 (Bank          33 CFR 330, Appendix A
                                        Stabilization), NWP 14 (Road Crossings), NWP 18 (Minor
Discharges), NWP 38
                                        (Cleanup of Hazardous and Toxic Waste), or others if
authorized by COE for minor
                                        adverse environmental effects - applicable

                                        Must comply with the substantive requirements of the
individual permitting process      33 CFR 325.1
                                        for alterations to "waters of the U.S." which cause more
than minimal individual or
                                        cumulative adverse environmental effects - applicable

        Within area encompassing        Discharge of "substances" into the waters of the state
which "will result or will       TCA 69-3-101 et seq.
        or affecting waters of the      likely result in harm, potential harm or detriment to
the health of animals, birds,
        state of Tennessee as           fish, or aquatic life" is prohibited - applicable
        defined in TCA
        69-3-103(32)
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                                                                Table 2.3.  (continued)

                Actions                 Requirements
Citation

                                        Must comply with the substantive requirements of the
aquatic resource alteration         TDEC 1200-4-7
                                        individual or general permits for activities such as
noncommercial sand and gravel
                                        dredging, bank stabilization, minor road crossings,
wetlands disturbance
                                        applicable



        Within "lowland and             Action shall be taken to reduce the risk of flood loss,
minimize the impact of floods   Executive Order 11988
        relatively flat areas           on human safety, health and welfare, and restore and
preserve the natural and           10 CFR 1022
        adjoining inland and coastal    beneficial values of floodplains during federal
activities involving acquisition,
        waters and other floodprone     management, and disposition of lands and facilities or
conducting any federal
        areas ...."[Executive Order     activities and programs affecting land use.  The
potential effects of actions in flood-
        11988 �6(c)]                    plains shall be evaluated and consideration of flood
hazards and floodplain manage-
                                        ment ensured.  If action is taken in floodplains,
alternanves that avoid adverse
                                        effects and incompatible development and minimize
potential harms shall be
                                        considered- applicable

        Presence of federally           Cultural resources included in or eligible for inclusion
in the National Register of    National Historic
        owned, adminisiered, or         Historic Places (36 CFR 60) or National Historic
Landmark Program (36 CFR 65)           Preservation Act (16
        controlled prehistoric or       must be identified - applicable
USC 470a-w
        historic resources -or- the     Action(s) that will affect such resources must be
identified and alternatives to the    Executive Order 11593
        likelihood of undiscovered      action(s) examined and considered - applicable
36 CFR 800
        resources                       When alteration or destruction of a resource is
unavoidable, steps must be taken to
                                        minimize or mitigate the impacts - applicable
                                        When alteration or destruction of a resource is
unavoidable, steps must be taken to
                                        preserve records and data of the resource - TBC
                                        Consultation with SHPO should be conducted if cultural
resources are inadvertently
                                        discovered during remediation activities - TBC

                                        Consultation should be initiated with the SHPO and
Advisory Council on Historic         16 USC 470f
                                        Preservation before the initiation of any groundbreaking
activities to determine the    36 CFR 800
                                        need for any additional archaeological or historic
survey work and the need for an
                                        MOA regarding protcction of archaeological resources -
TBC
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                                                            Table 2.3.  (continued)

                Actions                 Requirements
Citation

        Presence of archaeological      Steps must be taken to protect archaeological resources
and sites for any action        Archaeological Resources
        resources on public land        involving alteration of terrain which might cause
irreparable loss or destruction of    Recovery Act of 1979
                                        significant scientific, prehistoric, historic, or
archaeologic data - applicable        (16 USC 470aa-11);
                                                                                                
43 CFR 7

        Presence of archaeologic or     A survey of affected areas for resources and data should
be conducted and steps         Archaeological and
        historic resources              taken to recover, protect, and preserve data therefrom
or request that DOI do so;       Historic Preservation Act
                                        the Secretary of Interior must be advised of the
presence of the data - TBC*            (16 USC 469a-c)

        Action-specific

        Construction/excavation/        Must take reasonable precautions to prevent particulate
matter from becoming            TDEC 1200-3-8-.01
        transport of soils              airborne during handling or transporting of any
materials - applicable

        Surface water control           Comply with the substantive requirements of the
stormwater permitting process for       TDEC 1200.4-10-.05
                                        discharges associated with construction activity,
including clearing, grading, and
                                        excavation that result in a disturbance of 5 acres or
more total land and implement
                                        good site planning and BMPs to control Stormwater -
applicable; relevant and
                                        appropriate for less than 5 acres

                                        Implement a BMP to address each component of a system
capable of causing a              40 CFR 125.104
                                        release of significant amounts of hazardous or toxic
pollutants to waters of the U.S.
                                        - applicable

                                        All cost-effective and reasonable BMPs for nonpoint
source control shall be
                                        implemented - applicable

        Waste pile                      Pile used for the storage of particulate RCRA hazardous
waste must be managed to        40 CFR 264.250(c);
                                        control wind erosion and surface water runoff - relevant
and appropriate to soil        TDEC 1200-1-11-.06(-
                                        containing RCRA constituents
12)(b)



                                                                                                
        Treatment and disposal of       A person who generates solid waste must determine
whether that waste is hazardous       40 CFR 262.11
        decontamination/dewater-        using various methods, including TCLP or application of
knowledge of the                TDEC 1200-1-11-
        ing fluids                      hazardous characteristics of the waste based on
information regarding the materials     .03(1)(b)
                                        or processes used - applicable to the mercury-
contaminated solid waste contained in
                                        the soil.
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                                                        Table 2.3.  (continued)

                Actions                 Requirements
Citation

        Direct discharge to surface     Must meet water quality criteria for the designated use
- relevant and appropriate      TDEC 1200-4-3;
        water body
TDEC 1200-4-4

                                        Must meet NPDES permit limitations for any discharge via
permitted outfalls -           TDEC 1200-4-5
                                        applicable

        Discharge to publicly           Pollutants that pass through the POTW without treatment,
interfere with POTW            40 CFR 403.5
        owned treatment works           operation, or contaminate POTW sludge are prohibited -
applicable
        (POTW)

                                        Discharge must comply with local POTW pretreatment
standards - applicable               40 CFR 403.5(d)

        Disposal of solid waste         A person who generates solid waste must determine
whether that waste is hazardous       40 CFR 262.11
                                        using various methods, including TCLP or application of
knowledge of the                TDEC 1200-1-11-
                                        hazardous characteristics of the waste based on
information regarding the materials     .03(1)(b)
                                        or processes used - applicable

      * Although administrative and procedural requirements are not ARARs for on-site CERCLA
activities, adherence to these steps is strongly recommended by EPA because of the
        effectiveness of these procedures in identifying and protecting sensitive resources.

      ARARs = applicable or relevant and appropriate requirements
TCLP = Toxicity Characteristic Leaching Procedure



      BMPs = best management practices
TDEC = Tennessee Department of Environment and Conservation
      CFR = Code of Federal Regulations
USC = United States Code
      COE = U.S. Army Corps of Engineers
      DOI = U.S. Deparlment of the Interior
      EPA = U.S. Environmental Protection Agency
      ft = foot
      LDRs = land disposal restrictions
      MCL = maximum contaminant level
      MOA = memorandum of agreement
      NPDES = National Pollutant Discharge Elimination System
      POTW = publicly owned treatment works
      RCRA = Resource Conservation and Recovery Act
      SDWA = Safe Drinking Water Act
      SHPO = State Historical Preservation Officer
      SMCL = secondary maximum containment level
      TBC = to be considered
      TCA = Tennessee Code Annotated
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                Location-specific ARARs include requirements to avoid or minimize adverse
impacts to
        wetlands.  When such impacts cannot be avoided, mitigation and compensation are
required.  The
        selected alternative involves disturbance of approximately 0.24 ha (0.6 acre) of
wetlands at the
        Bruner Center location.  These wetlands primarily serve as wildlife habitat, but also
have low
        floodflow attenuation and sediment retention functions.  The disturbed area will be
remediated
        and restored.  A wetlands and floodplain assessment was performed, per 10 CFR 1022, as
part
        of the remedial investigation, after the wetlands were delineated by the U.S. Corps of
Engineers
        (DOE 1994a).  Best management practices (e.g., sediment barriers and erosion control
measures)
        and mitigation measures (e.g., wetlands replacement) discussed in the wetlands and
floodplain
        assessment will be followed.

                Since the remedial action will occur in a floodplain, actions must minimize any
        unavoidable adverse impacts.  A notice of floodplain and wetlands involvement was
published
        for the actions in the Lower EFPC wetlands and floodplain on October 4, 1993 (58 Federal
        Register 51623-4).  A floodplain assessment was performed (DOE 1994b) as mentioned
above.
        A statement of findings was subsequently published in compliance with review
requirements for
        floodplains (10 CFR 1022).  The finding showed there is no practicable alternative to



the
        proposed action.  The Statement of Findings is provided in the feasibility study (DOE
1994b) and
        will be published in the Federal Register before the action is initiated.  It specifics
several
        measures that DOE will take to minimize potential harm within the affected floodplain.
These
        include, but are not limited to implementation of soil erosion and sediment control
measures;
        avoidance of stream obstruction; restoration of original contours; haul roads not to
follow the
        shoreline; minimization of disturbance; and use of mats, low-pressure ground machines,
or
        extended-reach excavating equipment.

                Other location-specific ARARs are related to cultural resources and would be
invoked
        only if discoveries of cultural resources should be made during remedial activities.

                Action-specific ARARs for remedial action at Lower EFPC include requirements for
        surface water controls using site planning and best management practices to minimize
adverse
        effects from erosion and stormwater discharges into the creek, which could result from
activities
        such as clearing, grading, and excavation.  Precautions must be taken to prevent
fugitive dust that
        may result from handling and transport of soils from becoming airborne (TDEC 1200-3-8-
.01.

                Best management practices will be followed to address minimizing the potential
release
        of hazardous substances into surface waters (40 CFR 125.104, TDEC 1200-4-3-.06), to
control
        stormwater discharges (40 CFR 122, Tennessee Code Annotated 69-3-108 et seq), and for
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        nonpoint source controls.  These practices will be identified by complying with the
substantive
        requirements of the storm water permitting process (40 CFR 122, TDEC 1200-4-10-05).

                Waste generators are required to determine whether the waste is hazardous (40
CFR
        262.11, TDEC 1200-1-11-.06).  Previous sampling has indicated that the soils at Lower
EFPC
        are not hazardous as defined by Resource Conservation and Recovery Act.  Excavated soils
will
        be disposed of in a solid waste landfill at the Y-12 Plant on ORR as a special waste
(TDEC 1200-
        1-7-.01 et seq.).



        COST EFFECTIVENESS

                Actions under CERCLA must consider the estimated total present-worth costs of
the
        alternatives.  Alternative 3 is cost effective for the protection of human, health and
the
        environment.

        USE OF PERMANENT SOLUTIONS TO THE MAXIMUM EXTENT PRACTICABLE

                Because treatment of the soils was not practicable, this remedy does not satisfy
the
        statutory preference for treatment of media containing hazardous substances.  However,
it does
        provide long-term effectiveness and permanence through containment systems for untreated
waste.

        PREFERENCE FOR TREATMENT AS A PRINCIPAL ELEMENT

                Treatment of the principal threat from the soils was not found to be practicable
based
        on the large volume of low concentrations of material.  Therefore, this remedy does not
satisfy
        the statutory preference for treatment as a principal element of the remedy.  However,
this
        remedy will result in remediation of hazardous substances and allows unlimited use of,
and
        unrestricted exposure to, the Lower EFPC OU.

                                DOCUMENTATION OF SIGNIFICANT CHANGES

                The preferred alternative presented in the proposed plan (DOE 1995b) was
Alternative
        3.  Extensive public comment on the proposed plan indicated a need to reassess the
remediation
        goal for mercury.  Many commentors argued to increase the cleanup level, and some
commentors
        argued to lower it.  Several technical arguments were advanced, which challenged the
        conservative nature of the risk assessment.  In response to the public comments,
including those
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        requesting a more conservative cleanup level, DOE revisited the assumptions used in the
        derivation of the remediation goal for protection of human health and the environment.
This
        reassessment is part of the risk management process for EFPC.

        REASSESSMENT OF THE HUMAN HEALTH REMEDIATION GOAL FOR LOWER



        EFPC SOILS

                DOE, in developing the remediation goal for mercury in soil, attempted to derive
the
        most appropriate, scientifically valid, and protective target concentration possible.  A
value of
        180 ppm was developed to protect children (the most sensitive receptor group) from
direct
        exposure to mercury through inadvertent soil ingestion and dermal contact (DOE 1994c).
Several
        public comments indicate a preference for a less conservative remediation goal for
mercury in
        soils.  Residents urged DOE and EPA to derive a remediation goal based more on measures
of
        central tendency (i.e., closer to average values) rather than high end (i.e., upper
bound) exposure
        estimates and toxicity.

                The bioavailability of mercury in EFPC soils, and the EPA oral reference dose
(toxicity
        measure) for mercury species significantly influence the development of the remediation
goal for
        mercury.  The magnitude of the remediation goal estimate is inversely proportional to
the
        bioavailability factor and directly proportional to the reference dose.  That is, the
greater the
        availability of mercury in soil, the greater the uptake and dose, and the lower the
target cleanup
        level needs to be (i.e., greater exposure means greater need for protection).
Conversely, the
        higher the value of the oral reference dose for mercury species under evaluation, the
less toxic
        the form of mercury and the higher the target cleanup level may be.

                During the remedial investigation, DOE had conducted a reevaluation of the
available
        toxicity data of mercury as part of the baseline risk assessment (DOE 1994a).  The EPA
oral
        reference dose for mercury was based on exposure of laboratory animals to mercuric
chloride,
        a highly mobile (available) form of mercury not found in EFPC.  An alternate reference
dose was
        derived for mercuric sulfide and submitted to the EPA Environmental Criteria Assessment
Office
        (Cincinnati, Ohio).  EPA Environmental Criteria Assessment Office reviewed the analysis
        submitted and decided that data were insufficient to support the acceptance of an
alternate
        reference dose for mercuric sulfide.  The remediation goal was, therefore, derived using
a
        conservative oral reference dose value of 0.0003 mg/kg-day published in the EPA Health
Effects
        Assessment Summary Tables for Fiscal Year 1993-94 (EPA 1992a).  Note that the oral
reference
        dose for mercury had been withdrawn from the EPA Integrated Risk Information System



[(EPA
        1993), the primary source of EPA toxicity data] pending further review.
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                As noted previously, DOE derived the remediation goal of 180 ppm taking into
        consideration bioavailability of mercury species in EFPC floodplain soil.  Data on the
        bioavailability of mercury (i.e., mercuric sulfide and elemental mercury) in EFPC were
        empirically derived from leaching/availability studies conducted by Oak Ridge National
        Laboratories on contaminated samples of EFPC soil.  Data from these studies were
aggregated
        and statistically evaluated.  The simulation was also used to examine the uncertainty
surrounding
        the estimate of bioavailability of mercury species (DOE 1994c).  The analysis generated
a
        probability distribution that graphically depicts the range of possible values for
mercury
        bioavailability in EFPC soils.  The bioavailability factor selected in deriving the
remediation goal
        of 180 ppm for mercury (see equation 1 DOE 1994c) was 30 percent and corresponds
        approximately to the 94th percentile of the probability distribution.

                At this point in the planning process, DOE and EPA have made a risk management
        decision to use a bioavailability factor for mercury corresponding to the 85th
percentile of the
        probability distribution.  The 85th percentile of the distribution corresponds to a
bioavailability
        factor of 10 percent and results in a calculated remediation level of approximately 400
ppm of
        soil.  Given that insoluble/unavailable forms of mercury predominate in EFPC, the 85th
        percentile of the probability distribution (i.e., 10 percent bioavailability) still
affords considerable
        protection to human health.  It is still a more conservative value than some commentors
felt was
        justified, but not as conservative a value as requested by others.  It is, however,
scientifically
        defensible and sufficiently protective of the most sensitive receptor group (i.e.,
children) for
        direct contact with soils.

        REASSESSMENT OF THE ECOLOGICAL REMEDIATION GOAL FOR LOWER EFPC
        SOILS

                The preferred remedial alternative identified in the proposed plan included an
ecological
        remediation goal for mercury in soil of 200 ppm.  The remedy selected in the ROD
contains an
        ecological remediation goal for mercury in soil of 400 ppm.  The increase in the
remediation goal
        is based on the determination that the harm that would be caused to ecological receptors



in the
        short-term from removal of soil contamination in the 200-400 ppm range outweighs the
short-
        and long-term benefits of removing this soil because it would destroy valuable parts of
the
        ecosystem, including wetlands, hardwood forests, and associated organisms.

                DOE believes that further justification for the increase in the remediation goal
is the
        conservative nature of the ecological risk assessment, which DOE believes tended to
overstate
        the risk posed by contaminants.
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        SUMMARY OF CHANGES

                Given the extensive knowledge of the EFPC soils, a change in the overall
remediation
        (cleanup) goal from 180 to 400 ppm protects human health and the environment.  The
effect this
        increased remediation goal has on the proposed plan's preferred alternative is shown in
Table 2.4
        and described here:

                Table 2.4.  Comparison of impacts of remediation goals of 180 ppm vs 400 ppm,
                                                EFPC for Selected remedy

                                Impact                                  Remediation Goal (ppm)

                                                                              180         400

        Cost ($ million)                                                     36-78       22-28
        Volume extracted (m3)                                               41,300       7,646
        Area impacted (hectares)                                              7.3         2.47
        Wetlands area impacted (hectares)                                     0.6         0.25
        Time to complete (weeks) 82                                            82          26
        Dump truck loads                                                     6,750       1,000
        Area fenced (hectares)                                                  0           0
        Area capped (hectares)                                                  0           0
        Transportation injuries to worker a                                    0.01      0.0018
        Transportation fatalities to worker b                                 0.005      0.0010
        Transportation injuries to the community a                             0.3       0.052
        Transportation fatalities to the community b                          0.02       0.0034
        Construction injuries to worker                                       10.3        5.15
        Construction fatalities to worker b                                   0.008       0.038
        Total injuries                                                         - 11       5.20
        Total fatalities                                                       0.1        0.043

        a Numbers < 1 indicate that injury is unlikely to occur over the remedial action
activity period.



        b Numbers < 1 indicate that a fatality is unlikely to occur over the remedial action
activity period.

        $ = dollar
        EFPC = East Fork Poplar Creek
        m = meter
        ppm = parts per million
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                        �       With a remediation goal of 400 ppm, the total identified in situ
volume of
                                floodplain soils to be excavated is 7,650 m3 (10,000 yd3),
comprised of four
                                areas (three areas at the NOAA site and one area at the Bruner's
Center site).
                                In comparison, a remediation goal of 180 ppm corresponded to a
soil volume of
                                41,300 m3 (54,000 yd3) in six different areas.

                        �       Contaminated soil would be disposed of in a state-approved
landfill at the Y-12
                                Plant whether the remediation goal were 400 or 180 ppm.  The
volume requiring
                                transportation and landfill space are much lower if the
remediation goal is 400
                                ppm than if the remediation goal is 180 ppm (see volumes in
previous bullet).

                        �       A remediation goal of 400 ppm means that only 0.24 ha (0.6
acres) of low-
                                quality wetlands would be excavated and would require
mitigation.  In
                                comparison, a remediation goal of 180 ppm corresponded to
excavation of 0.6
                                ha (1.5 acres) of low- and high-quality wetlands.

                        �       The verification sampling method used does not depend on the
remediation goal.
                                However, since a smaller area would be excavated with a
remediation goal of
                                400 ppm than with a remediation goal of 180 ppm, fewer samples
overall would
                                be required.

                        �       Backfilling excavations would occur independently of the
remediation goal.
                                Again, however, a smaller volume of backfill would be required
for the 400 ppm
                                remediation goal than for the 180 ppm remediation goal.



                        �       The revised Alternative 3 now includes appropriate monitoring
(sampling and
                                analysis) of Lower EFPC media to ensure effectiveness of the
remedial action.

                This significant change is a logical outgrowth of responding to public comments.
An
        additional formal public comment period is not required for these changes in the
selected remedy.
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                                RESPONSIVENESS SUMMARY

                This responsiveness summary documents formal public comments on the Lower East
        Fork Poplar Creek Proposed Plan made during the official Lower EFPC Public Meeting and
        those submitted in writing during the public comment periods.  The official public
meeting was
        held January 26, 1995, at Pollard Auditorium in Oak Ridge, Tennessee.  The first public
        comment period started January 9, 1995, and ended February 22, 1995.  The second public
        comment period started June 14, 1995, and ended July 13, 1995.  This responsiveness
summary
        also presents DOE's response to all comments received.

                Based on the evaluation of the remedial action alternatives for Lower EFPC,
Alternative
        3 is the selected remedy.  This selected remedy is referred to in the feasibility study
and is the
        preferred alternative in the proposed plan.  The remedial alternative, as described in
the
        feasibility study and proposed plan, involved excavating all soil in the floodplain that
contains
        more than 180 ppm mercury and disposing of the soil in a Y-12 Plant-permitted landfill.
The
        selected remedy has since been changed.  The decision summary of this ROD presents the
same
        remedial alternative but with a remediation goal of 400 ppm mercury instead of 180 ppm.

                This responsiveness summary serves three purposes.  First, it informs DOE, EPA,
and
        TDEC about community concerns about the site and the community's preferences regarding
the.
        proposed remedial alternative.  Second, it demonstrates how public comments were
integrated
        into the decision-making process.  Finally, it allows DOE to formally respond to public
        comments.

                This report is prepared pursuant to the terms of the 1992 Federal Facility
Agreement
        among DOE, EPA, and TDEC, as well as other requirements, including:

                �       CERCLA as amended by SARA, 42 United States Code, Section 9601, et seq.;
                �       NCP, 40 Code of Federal Regulations, Part 300; and
                �       Community Relations in Superfund, A Handbook, EPA/540/R-92/009, January
                        1992.

                After reviewing the written comments and the transcript of verbal comments, DOE
        grouped comments according to common issues.  DOE summarized each comment and prepared
        a response to each issue.
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                A corresponding comment code is provided at the end of each comment.  Numbers
that
        start with "028" correspond to written comments submitted to DOE during the public
comment
        periods.  The number is the log number used by the Information Resource Center, the
repository
        that maintains the Administrative Record and has copies of all comments received.  Codes
in the
        form of PMxx (where xx denotes a two-digit number) correspond to verbal comments from
the
        public meeting transcript.  A list of commentors and the corresponding comment codes are
        provided in Appendix A.

                                        COMMENTS AND RESPONSES

                        First public comment period (January 9, 1995-February 22, 1995)
                                and first official public meeting (January 26, 1995)

        ISSUE 1: THE REMEDIATION GOAL IS TOO LOW

                Several commentors say that EPA's risk assessment methodology is too
conservative and
        that this results in an overly conservative remediation goal, an overly conservative
approach to
        the protection of human health and the environment, and that implementing cleanup based
on a
        remediation goal of 180 ppm for mercury is far too conservative.  Some commentors
        recommended specific remediation goals.  Other commentors stated reasons that 180 ppm is
too
        low.

                Comment:  Fred Maienschein said the current remediation goal is too conservative
and
        submitted a list of scientific articles that support increasing the remediation goal.
Maienschein
        agrees it is necessary to be conservative, but said DOE is extremely conservative
without.
        indicating how conservative the proposal actually is.  In the public meeting,
Maienschein
        proposed a remediation goal of 2,600 ppm, which would provide a safety factor of 50,000
to
        100,000.  John and Kathleen Shacter expressed support for Maieuschein's position.
(028564,
        PM01, PM19, 028453)

                Comment:  Alfred Brooks recommends that, for risk management purposes, the oral
        absorption factor be set at the site-specific value of 0.01 (1 percent) and the



corresponding soil
        remediation goal be set no lower than 1,200 ppm except in areas showing exceptionally
high
        bioavailability.  Brooks supported his position with a petition containing 13
signatures.  He
        further stated that, in his professional opinion, the EPA risk assessment numbers are
wrong.
        They provide a conservative factor of approximately 500,000 to a million, a level of
security

        JT950328.2DH/SDD
July 28, 1995

        much larger than many risks associated with people's everyday lives.  He also wrote,
"The
        bioavailability factor for mercury in EFPC soils and sediments [should] be set at 5
percent, the
        average value of the ORNL measurements.  The dermal absorption factor should be set at
zero.
        The RGO should be set at 1,200 ppm."  (028347, 028591, 028674, PM02, PM32, PM39)

                Comment:  William J. Wilcox said he supports a remediation goal of 1,200 ppm
        mercury because the 180 ppm goal was set using the solubility of mercuric chloride,
which is
        3,600,000 times more soluble than the mercuric sulfide believed to be in the EFPC soil.
        (028744, PM10)

                Comment:  Fred Sweeton said he advocates raising the remediation goal to at
least 1,200
        ppm mercury because of the very large safety factor used in setting the 180 ppm mercury
        remediation goal.  (028768)

                Comment:  The Friends of Oak Ridge National Laboratory said that the proposed
action
        level of 180 ppm mercury for soil in the EFPC watershed is too low by a factor of at
least four
        (i.e., the remediation goal should be at least 720 ppm).  (028650, PM20)

                Comment:  Robert W. Peelle recommended following the DOE proposed plan but
setting
        the remediation goal at about 600 ppm mercury except in any areas where more than 10
percent
        of the mercury is in a relatively soluble form.  He wrote, "An appropriate compromise
would
        be to choose a bioavailability percentage (like 10 percent) that bounds results for
almost all
        samples and provide exceptions for those areas where measured bioavailability values
exceed the
        bound.  Accept 30 percent or the measured percentage in those cases.  I propose basing
the
        remediation goal on the 10 percent value."  (028788, PM07)



                Comment: Ellen D. Smith, Oak Ridge Environmental Quality Advisory Board, said
that
        the human health remediation goal of 180 ppm mercury is unnecessarily conservative,
However,
        she does support remediation in areas where the highest concentration of contaminated
material
        exists.  She states that the contamination in the floodplain and creek sediment poses no
real risk
        to human health because the mercury is primarily in the sulfide form, which is not only
low in
        toxicity and bioavailability, but also quite chemically stable.  She further states that
the mercury
        contamination is buried 6-12 in. deep, further reducing potential exposure.  Jane
Shelton
        submitted a letter supporting the Environmental Quality Advisory Board position.
(028767,
        PM03, 028745)
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                Comment:  James Johnson wrote that the 180 ppm remediation goal is too low a
trigger
        for remedial action.  "My impression is that the 180 ppm number is based on a maximum
excess
        risk to an exposed individual of 10-4.  To make a comparison, one needs an estimate of
the
        exposed population.  There has been little discussion that I remember helpful in
arriving at such
        an estimate."  (028675)

                Comment:  Herman Weeren wrote that the proposed plan greatly overstated the risk
to
        human health.  (028563)

                Comment:  Murray W. Rosenthal said that the mercury concentration of 180 ppm
that
        DOE proposes as the basis for soil removal is lower than it needs to be.  He said that
changing
        the estimate of the limiting mercury concentration from an excessively conservative
value to one
        that is lower, but still quite conservative would seem to be prudent.  (028416):

                Comment:  H. Richard and B. Jane Hicks said that Alternative 3 is probably
overly
        conservative and that a large arbitrary factor has been built in to account for
unknowns.
        (028345)

                Comment:  A. D. Ryon supported previous commentors that the 180 ppm mercury is



        too low, based on the strong evidence that the mercury exists as a very insoluble
sulfide.
        (028820)

                Comment:  Ann and Douglas Macdonald agreed with other commentors that risk
        estimates err on the very conservative side.  (028346)

                Comment:  Oak Ridge City Council members said they are uncertain that the
proposed
        180 ppm remediation goal is the appropriate cleanup threshold to achieve unrestricted
future use.
        The council recommends a reevaluation to set the remediation goal to the highest
possible level
        without jeopardizing human health or preventing unrestricted future land use.  (028789)

                Response:  Many Oak Ridge citizens said that the remediation goal derived for
mercury
        in soil is overly conservative (i.e., the cleanup concentration proposed by DOE is too
low).  DOE
        attempted to derive a scientifically valid and protective target concentration that took
into
        consideration the best available information.  A value of 180 mg mercury per kg of soil
(ppm)
        was developed for the protection of children (the most sensitive receptor group) from
direct
        exposure to mercury via inadvertent soil ingestion and dermal contact (DOE 1994c).  The
value
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        of 180 ppm was based on an understanding of the mercury species present and
bioavailability in
        Lower EFPC soils.

                The remediation goal of 180 ppm was developed to protect against adverse
        noncarcinogenic effects of chronic exposure to mercury.  One member of the Oak Ridge
        community was under the impression that the remediation goal was "based on a maximum
excess
        risk to an exposed individual of 1 X 10-4" and that a population estimate was required
to make
        a comparison between remediation goals.  This is not the case.  Mercury is not a
carcinogen and,
        according to EPA methods, the results of risk assessment for noncarcinogens are not
expressed
        in terms of incremental or excess risk to an exposed population.

                A number of factors affect the magnitude of the estimate of the remediation
goal.  Two
        factors of particular importance are the bioavailability and toxicity of the form of
mercury to



        which receptors are exposed.  A considerable amount of work was conducted by DOE and Oak
        Ridge National Laboratory (ORNL) to determine the nature of mercury contamination in
Lower
        EFPC soil.  The weight of evidence indicated that insoluble inorganic forms of mercury,
such
        as mercuric sulfide, predominate in Lower EFPC.  The toxicity and bioavailability of
these forms
        of mercury are considerably less than that for mercuric chloride, the form of mercury
that was
        used as the basis for derivation of the EPA reference dose (RfD) used in the risk
assessment.

                DOE and ORNL derived an alternate RfD for mercuric sulfide and submitted the
results
        of this assessment to the EPA Environmental Criteria Assessment Office (Cincinnati,
Ohio).  The
        EPA Environmental Criteria Assessment Office reviewed the analysis and decided that data
were
        insufficient to support the acceptance of an alternate RfD for mercuric sulfide.  Given
that
        receptors are potentially exposed predominantly to insoluble inorganic forms of mercury
in Lower
        EFPC, not mercuric chloride, the RfD used in the risk and in the derivation of the
remediation
        goal was very conservative.  This RfD incorporated a large "safety factor" (i.e.,
uncertainty
        factor) that affords a very high degree of protection and conservatism for receptors
exposed to
        insoluble forms of mercury.  However, EPA directives did not permit modification of the
RfD
        for mercuric chloride in the risk assessment, thus this extra degree of conservatism
remains in
        the derivation of the remediation goal.

                The bioavailability of mercury directly influences the magnitude of the dose
estimates.
        The lower the bioavailability, the lower the dose experienced by receptors and the
higher the
        remediation goal.  Data on bioavailability were empirically derived from
leaching/availability
        studies conducted by ORNL.  The data from these studies were aggregated and
statistically
        evaluated to determine an appropriate measure for use in deriving the remediation goal.
Monte
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        Carlo simulation was also used to explore the uncertainty surrounding the estimate of
        bioavailability of mercury species (DOE 1994c).

                Many members of the Oak Ridge community expressed the opinion that the 30



percent
        estimate of bioavailability used in the derivation of the remediation goal was
excessively
        conservative (i.e., too high).  A number of individuals recommended use of a value of
0.01
        (1 percent).  Another member of the community recommended a compromise value of 10
percent,
        except in those regions of the creek where "measured" bioavailability values exceed 10
percent:
        Based on use of these alternate bioavailability factors, members of the community
recommended
        remediation goals above 180 ppm; ranging to 2,600 ppm mercury.

                The 30 percent bioavallability factor used by DOE corresponds approximately to
the 95th
        percentlie of the distribution (i.e., probability distribution) of possible
bioavailability values for
        mercury in Lower EFPC.  The value of 30 percent is a conservative value in keeping with
        recommendations made for remediation at mercury mining sites under the purview of EPA
        Region IX and the state of California.

                In this ROD, a risk management decision has been made to use a bioavailability
factor
        of 10 percent for mercury in Lower EFPC soils.  It is important to recognize that the
        bioavailability of mercury in Lower EFPC is variable and has been quantified by a
statistical
        distribution.  Any bioavailability value selected represents a compromise; one which
reflects an
        understanding of uncertainty (confidence level) surrounding the estimate.  The 10
percent value
        corresponds to the 85th percentile of the probability distribution that was based on
site-specific
        measurements.  It results in a calculated remediation level of approximately 400 ppm
(actual
        value is 438 ppm).  The 10 percent value is a reasonable compromise that still affords
        considerable protection to human health.  It is a more conservative value than requested
by some
        Oak Ridge, Tennessee citizens.  It is, however, scientifically defensible and
sufficiently protective
        of the most sensitive receptor group (i.e., children) for direct contact with soils.

                As recommended by Mr. Peelle, any areas shown to have higher bioavailability may
be
        considered for a lower remediation goal.

        ISSUE 2:  REMEDIATION GOAL IS TOO HIGH

                Some people said they are worried that some people in Oak Ridge have been
affected
        or could be affected by contamination in Lower EFPC.  They said they do not necessarily
agree
        with others who think the remediation goal is too conservative.
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                Comment:  Sandra Reid wrote, "This analysis is not protective of human health."
        (028786)

                Comment:  Ralph Hutchison, Oak Ridge Environmental Peace Alliance (OREPA), said
        that selection of the remediation goal has been based on public acceptance criteria
rather than on
        the professional medical opinion about mercury's health impacts.  (028835)

                Response:  The objective of the human health risk assessment was to evaluate the
        potential for adverse health effects associated with exposure to chemicals released from
the DOE
        Y-12 Plant.  DOE conducted a comprehensive evaluation based upon an understanding of the
        nature and extent of contamination and the inherent toxicity of the chemicals of
concern.  The
        assessment closely followed EPA guidelines for risk assessment and was conducted with
their
        concurrence and consensus.

                EPA directives for the baseline risk assessment require a quantitative
(numerical)
        characterization of the potential for adverse health effects.  This baseline assessment
is not an
        evaluation based on public acceptance or medical opinion alone.  The baseline risk
assessment
        conducted by DOE took into consideration data from past epidemiological studies.  This
        information was reviewed and considered as part of the risk assessment.  No new
epidemiological
        assessments were conducted.  The Agency for Toxic Substances and Disease Registry
(ATSDR)
        is directed by CERCLA and SARA to perform specific public health activities associated
with
        actual or potential exposure to hazardous substances released into the environment.  At
the
        request of private citizens, ATSDR conducted a health consultation on the mercury
remediation
        goal derived by DOE for soil in the EFPC floodplain and determined the remediation goal
to be
        protective of public health.

                As noted above (Issue 1) and discussed in the remedial investigation, the
toxicity measure
        (RfD) for mercury used in the risk assessment was very conservative.  Use of this RfD
assumes
        that receptors are exposed to mercuric chloride.  The RfD for mercuric chloride is a
very
        conservative value in and of itself.  Given that the less soluble and less bioavailable
mercury
        species predominate in Lower EFPC, this RfD for mercury affords an even higher degree of
        conservatism and protection to human health.  Similarly, the exposure assumptions were



        conservative and designed to ensure protection of children, the most sensitive receptor.
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        ISSUE 3:  OPPOSITION TO CLEANUP

                Several people said they opposed the proposed cleanup action in general.

                Comment:  Ardis Leichsenring said she opposes any cleanup action specific to the
        Greenview Subdivision because her backyard will never be anything else except an
aesthetically
        pleasing backyard.  (028258)

                Comment:  Helen Waraksa said she favors no action anywhere along the creek.
        (028308)

                Comment:  James Westcott said that "at a time when government is stressing
economy
        and eliminating unnecessary spending and waste, the DOE will indeed look very good if
the creek
        project is placed on the back burner and nothing more is said about it."  (028318)

                Comment:  Michael G. Finn said he opposes the proposed cleanup.  However, he
said
        he believes that if something must be done, removing only 10 percent of the 54,000 yd3
is
        preferable to moving all of it.  (028421)

                Comment:  Charles R.  and Alma P. Schmitt said they favor no action except in
areas
        where mercury contamination exceeds 1,200 ppm.  (028448)

                Comment:  Geoffrey Gleason said that EFPC is not a problem and recommends that
"no
        remedial action whatsoever be taken in connection with the mercury contamination of the
East
        Fork Poplar Creek."  (028673)

                Comment:  Daniel Axelrod said he prefers that action be delayed 10 years while
mercury
        discharge from Y-12 continues to decrease.  (028748)

                Comment:  J. Francis does not favor the proposed remedial action and favors
leaving
        the land undisturbed.  (028759)

                Comment:  Elizabeth K. Busteed said she favors no action because of little risk
of
        leaving the mercury in place.  She lives on the creek and has "no fear of the
contamination."
        She wrote, "to spend millions of dollars for unnecessary remediation cannot be



justified,
        especially when studies show it is not a great risk."  (028834)
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                Comment:  Ann and Douglas Macdonald said they oppose the remediation of the
creek
        and think that too much money has been spent already on an unnecessary project.
(028346)

                Response:  The CERCLA legislative process requires that a baseline risk
assessment be
        performed during the remedial investigation.  This baseline risk assessment determines
the risk
        to human health and the environment if no cleanup action is taken.  The DOE completed a
        baseline risk assessment for Lower EFPC.  The results indicate that an unacceptable risk
to
        human health and the environment would remain if no cleanup action were conducted.
Based on
        this assessment, CERCLA mandates that DOE conduct a cleanup action to reduce the mercury
        contamination to acceptable risk-based levels.  In addition, ATSDR concluded in a health
        consultation that in some locations along EFPC mercury levels in soil pose a threat to
public
        health, especially to children who play along the creek's floodplain.

                DOE reevaluated the original remediation goal of 180 ppm of mercury and
recommended
        to EPA and TDEC that the remediation goal be raised to 400 ppm mercury.  Upon approval,
the
        volume of excavated soil was reduced from 54,000 yd3 to approximately 10,000 yd3.  The
        number of discrete areas along the Lower EFPC floodplain requiring cleanup will be
reduced
        from six areas to two-the areas commonly referred to as the Bruner's Center site and the
NOAA
        site.  This eliminates the Greenview Subdivision and three other areas.  The increase in
the
        remediation goal also decreases the cost of the cleanup action by about $30 million.
Delaying the
        required cleanup for any period of time would result in increased project costs and
would further
        deny affected property owners the unrestricted use of their land.

        ISSUE 4:  FURTHER STUDIES OR MONITORING NEEDED

                Several people said further studies and/or monitoring are needed to better
characterize
        the site, better understand the effects of mercury on humans, and confirm the
protectiveness of
        the remediation action.



                Comment:  Linda Ewald said that "we need to know really what is here and how
much
        and where before making a firm decision."  (028746)

                Comment:  Alfred Brooks wrote that the EFPC feeding studies should be repeated
in a
        preferred species (e.g., pigs as suggested by ATSDR), monitoring of EFPC should be
continued
        to assess any changes in trends significant to human health, and the movement of mercury
in
        environmental food chains be studied further.  Brooks made similar recommendations at
the
        public meeting.  (028347, PM02, PM34)
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                Comment:  William Wilcox suggested in his letter that some of the taxpayer's
money
        be spent to obtain a direct measurement of the toxicity [reference dose] of mercuric
sulfide with
        rats or other animals.  He urged use of pure mercuric sulfide and not an EFPC soils
mixture.
        Such a study "could put future remediation projects on a sounder footing and help assure
that
        scarce environmental dollars are spent where they are most needed ...."  He made similar
        comments at the public meeting.  (028744, PM10, PM16)

                Comment:  James Phelps said he is concerned that "the Scarboro community is
worthy
        of careful study to determine if it has any affected population due to releases from
mercury and
        other pollutants."  He also commented on possible damage involving mercury.  and
radionuclides.
        He also urged that a recent fish kills in EFPC be explored.  (028742)

                Comment:  Sandra Reid said that "...we do not know the extent of the damage on
human
        health because no one has done the clinical examinations of these individuals who live
around
        these sites to find out what has happened."  She said that it is DOE's responsibility to
prove that
        the contaminants in Lower EFPC have not been detrimental to the health of the community,
and
        not the community's responsibility to prove that it is dangerous.  (028786)

                Comment:  Ralph Hutchison, Oak Ridge Peace Alliance, said that "whatever course
of
        action DOE chooses at the present, it must make a commitment to revisit the decision at
points
        in the future, perhaps every five years, or perhaps on an expanding scale- 5, 10, 20,



30, or 50
        years in the future."  (028835)

                Hutchison said he is also concerned that DOE develop additional information on
the
        forms of mercury and other contaminants and the effects on human and ecological health
of
        mercury; DOE should invest in research and development of technologies designed to
address
        contamination in the environment.  He also echoed Sandra Reid's concern that DOE should
        conduct a clinical evaluation of populations likely to have been impacted by mercury
        contamination.

                Response:  The Lower EFPC OU is one of the most intensively studied mercury
sites
        in the U.S.  In addition to a two-phase sampling effort involving approximately 4,000
samples,
        DOE conducted several special studies on mercury speciation, wetlands, bioavailability,
sediment
        bioassay, etc.  Even though the argument can be made that we don't know everything,
there is
        sufficient information to make an informed decision under the CERCLA decision process.
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                The remedial investigation/feasibility study process, by necessity, is based on
estimations
        and assumptions.  The information gathered and processed in the remedial investigation
and risk
        assessment has been deemed sufficient by the regulatory agencies to determine the risk
to human
        health and the environment from contamination present in the Lower EFPC and its 100-year
        floodplain.

                Regarding additional laboratory animal studies and derivation of an alternate
reference
        close for mercuric sulfide, DOE does not believe the time delay in conducting such a
study is
        justified.  Existing laboratory studies were used by DOE to argue for an alternate RfD
with EPA
        earlier in the process.  EPA recommended that bioavailability factors be examined.  This
was
        done, resulting in a substantial increase in the remediation goal.  Further, evaluation
of pure
        mercuric sulfide would not be particularly useful for Lower EFPC because the mercury
occurs
        in several forms, albeit primarily mercuric sulfide and elemental mercury.

                Some comments suggested that clinical studies be done to determine what may have
        happened to people, including those residing in the Scarboro community.  Studies of the



potential
        health risk from human exposure to mercury contamination from past DOE operations have
been
        conducted by the Centers for Disease Control, the Tennessee Department of Health and
        Environment (Rowley 1985), and the University of Michigan (University of Michigan 1987).
        These studies have concluded that residents exposed to contaminated soil are not likely
to be at
        an increased risk of having significantly high mercury levels and that mercury
contamination had
        not resulted in any clinical problems.  DOE used these studies in the CERCLA process.
The
        studies are available at the Information Resource Center.

                Additional health studies are currently underway to address these concerns.  The
        Tennessee Department of Health is conducting Oak Ridge health studies to find out if
adverse
        health effects may have occurred in people as a result of past DOE operations.  The
Tennessee
        Department of Health is currently conducting a dose reconstruction study on past mercury
        releases from the Y-12 Plant.  The commissioner of the Tennessee Department of Health
has
        appointed the Oak Ridge Health Agreement Steering Panel (ORHASP), a group of experts and
        area citizens, to guide and oversee the studies.  DOE is providing requested information
and data
        to support the state of Tennessee with the Oak Ridge health studies.

                In addition, at the request of private citizens, ATSDR has conducted health
consultations
        to evaluate public health issues related to the current contamination in EFPC and the
remediation
        goal derived by DOE.  ATSDR will also be holding a science panel meeting to develop
technical
        papers on current methods for determining the bioavailability of mercury compounds in
soil
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        matrices and on the development of a standardized site-specific soil bioassay protocol
for
        determining the bioavailability of mercury in soil.  Finally, DOE and EPA have, on
several
        occasions, explained at public meetings that the risk assessment process used under
CERCLA
        focuses on determining a remediation goal (cleanup level) which will be protective once
        implemented; it does not focus on the probabilities of past harm.  In the risk
assessment process,
        multiple contaminants are considered and the effects of these multiple contaminants are
assumed
        to be additive.



        ISSUE 5:  TRAFFIC AND CONSTRUCTION RISKS AND CONCERNS

                Many who attended the public meeting or who submitted written comments said they
        were concerned about increased truck traffic, related transportation risk, and risk to
construction
        workers or the community during remediation.  People wanted to know how the risk
associated
        with the increased truck traffic compares to the risk associated with leaving the
contaminated soil
        in place.  They also asked what safety measures would be used during remediation to
prevent
        accidents and spills.

                Comment:  Michael Finn wrote that the thousands of heavily loaded trucks on the
        highway may contribute more risk than leaving the soil in place.  (028421)

                Comment:  Fred Maienschein wrote that the wildlife in EFPC is in more danger
from
        bulldozers during remediation and subsequent development after cleanup is completed
(than from
        the contamination).  (028564)

                Comment:  Patty Dyer said she agreed with concerns that the traffic hazard is
the
        greatest risk of this project.  (PM05)

                Comment:  Herman Weeren asked what methodology was used to weigh a traffic death
        against cleaning the creek to protect wrens or worms.  He asked how the decision was
made to
        protect wrens and worms instead of the public.  Weeren said that his primary concern was
with
        the traffic board imposed by all of the enormous dump trucks barreling down the highway
and
        what happens to him if he happens to be in the way.  (028563, PM04)

                Comment:  James Johnson asked for a satisfactory comparison of the risks of
bulldozing
        and trucking the soil versus the health risks of leaving it alone.  He said that the 180
ppm number
        is based on a maximum excess risk to an exposed individual of 1 x 10-4.  (028675)
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                A commentor at the public meeting asked if the risk to the safety and health of
the
        construction workers from typical construction site activities has been calculated.
Another
        commentor asked if the risk to the public from traffic disruption had been calculated.
(PM35,
        PM36, PM37)



                Comment:  Sidney P.  duMont III wanted to know what safety measures are proposed
        to protect the citizens and drivers of Oak Ridge from the increased dump truck traffic.
He also
        wanted to know if the dump trucks would be covered and escorted in small caravans.
(028439)

                Comment:  Charles R. and Alma P. Schmitt said that excavation and trucking the
soil
        would represent a transportation hazard in itself.  (028448)

                Comment:  Fred Harmon said that DOE should "draw parallels from the time that
the
        soil was moved from the Civic Center up on the hill."  (PM18)

                Comment:  Elizabeth Peelle suggested using "low-tech" solutions instead of using
        bulldozers and dump trucks.  (PM21)

                Comment:  Sara Childs asked about the possibility of installing a signal light
at the exit
        and entrance of the excavation areas.  (PM22)

                Comment:  H. Richard and B. Jane Hicks asked that the total negative effects be
        balanced against the estimated real mercury hazard, which is not terribly serious
because they and
        a lot of other people have handled pure mercury and had no ill effects.  (028345)

                Response:  A quantitative comparison of risks estimated to be incurred during
        remediation (i.e., due to activities such as construction and additional traffic) and
risks due to
        leaving the mercury-contaminated soil in the floodplain is not possible.

                The chances of injuries and fatalities during remediation were calculated based
on U.S.
        Department of Transportation statistics.  Sections 5.3.1 through 5.3.7 (Short-Term
        Effectiveness)in the feasibility study (DOE 1994b) contain brief discussions of
community
        protection and remediation worker protection (see "physical hazards" portion).  In these
sections,
        for each of the seven alternatives (as presented in the proposed plan), the risk of
transportation
        accidents to these two groups is estimated.  These estimates are listed in Table 2.1 in
the
        Decision Summary of this ROD.  For Alternative 3, the feasibiliiy study estimates that <
1 (
        0.0018) worker injuries will occur and that < 1 (0.0018) worker will die as a result of
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        transportation activities.  It also estimates that < 1 (0.0515) people in the community
will be



        injured and that < 1 (0.0034 people) will die as a result of transportation activities.
The
        feasibility study further estimates that five injuries will be incurred by workers due
to
        construction activities and < 1 (0.038) worker will die as a result of construction
activities.

                In contrast, the chances of adverse health effects caused by leaving the
mercury-
        contaminated soil in place (i.e., by not remediating), a noncarcinogen, cannot be
calculated.  The
        1 x 10-4 maximum excess risk mentioned by one commentor applies only to carcinogenic
        (cancer) risk.  Below a specific dose, noncarcinogens do not induce any adverse health
effects
        in exposed populations.  That specific dose is defined as the reference dose.  Risk due
to
        exposure to noncarcinogens is quantified through the hazard index.  The harzard index is
simply
        the ratio of the chronic daily intake of a chemical to that chemical's reference dose.
A hazard
        index greater than 1 would indicate that the chronic daily intake is greater than the
reference
        dose, but it in no way quantifies the probability of inducing an adverse health effect
(LaGrega
        et al. 1994).

                The risks incurred during remediation can be qualitatively compared to the risks
of
        leaving the mercury-contaminated soil in the floodplain.  This comparison is illustrated
in Chapter
        6 of the feasibility study (DOE 1994b) and in the proposed plan (DOE 1995b).  The
discussion
        on "short-term effectiveness" corresponds to the risks incurred during remediation.  The
        discussion on "long-term effectiveness and permanence" corresponds to the benefits
achieved by
        remediating the mercury-contaminated soil as compared to the baseline risk assessment
found in
        the remedial investigation (EPA 1994a) and summarized in the feasibility study (EPA
1994b).
        DOE's preference for Alternative 3 is based on a balance between short-term
effectiveness and
        long-term effectiveness.  DOE believes that Alternative 3 provides the best balance
between risks
        incurred during remediation and risks incurred by leaving the mercury-contaminated soil
in the
        floodplain.  DOE also believes that human health and the environment would be protected
        adequately during implementation of the remedial alternative.

                DOE appreciates the public's recommendations for reducing transportation and
        construction hazards.  Safety measures, generically referred to as "best management
practices"
        in the Decision Summary, will be used during implementation of any remedial action.
Exact
        measures will be specified during the remedial design phase.  They may include such



actions as
        using alternative construction equipment (i.e., using "low-tech" solutions),
constructing new
        roads, installing temporary signal lights in high-traffic areas, covering the dump
trucks, and
        escorting the trucks in small caravans.  DOE will also review the procedures followed
when
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        moving soil from the Civic Center to determine what lessons learned from that activity
apply to
        excavation and transportation of the soil in the Lower EFPC floodplain.

        ISSUE 6:  REMEDIATION IS TOO EXPENSIVE

                Many people at the meeting criticized costs associated with implementation of
Alternative
        3 or the cost of the entire project of remediating the mercury contamination in the
soils near
        Lower EFPC.  Others said that remediation levels for Alternative 3 are too low and that
money
        could be saved by raising them.  Two commentors suggested that the money saved from
raising
        remediation levels could be well used on other remediation sites.  Other commentors said
that
        the benefits of implementing Alternative 3 should be weighed against these deleterious
effects.
        Several said remediation is a waste of money.

                In general, these commentors said that the cost of implementing Alternative 3
outweighs
        the benefits.  Specific comments are listed here.

                Comment:  James Ed Westcott wrote that no remediation should take place at all
along
        EFPC.  (028318)

                Comment:  Murray W. Rosenthal and Fred Sweeton said that spending too much on
one
        remediation project could effectively reduce the amount of money available for other
such
        projects, thereby increasing the overall risk to the public and the environment.
(028416, 028768)

                Comment:  Charles and Alma Schmitt wrote that they consider Alternative 3 a
waste of
        money and based their opinion on mercuric sulfide not being a health hazard.  (028448)

                Comment:  William Fulkerson, Friends of ORNL, said that, because the remediation
        goal should be four times higher than it is, implementation of Alternative 3 will waste



an
        enormous amount public funds.  (028650)

                Comment:  Geoffrey Gleason wrote that the mercury contamination of EFPC is not a
        hazard and that to spend additional funds on it cannot be justified.  (028673)

                Comment:  William J. Wilcox, Jr. wrote, "Can't you adequately protect us and our
        environment by spending less money [by remediating to a higher level]?"  (028744)
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                Comment:  Elizabeth Busteed wrote that to spend millions of dollars for
unnecessary
        remediation cannot be justified.  She added that too much money has already been spent.
        (028834)

                Comment:  Fred Maienschein said he estimates the cost associated with
"unnecessary
        conservatism" is $50 million.  (PMO1).

                Comment:  Ellen Smith said that DOE could purchase the affected land at fair
market
        value and it would be much cheaper than Alternative 3.  (PM03)

                Comment:  Fritz McDuffie asked, "Why will it cost $3,000/yd3 to move all the
dirt?"
        (PM09)

                Comment:  One of the cards anonymously submitted at the public meeting objected
to
        the massive expenditure of money on risk assessment with a confidence level of
essentially zero.
        (PM33)

                Response:  DOE realizes that the remediation of the Lower EFPC floodplain is
very
        expensive.  However, the health, safety, quality control, and regulatory requirements
for dealing
        with contaminated substances (i.e., mercury-contaminated soil) make implementation of a
        remedial action expensive compared to, for example, excavating a residential basement.

                Several commentors said Alternmive 3 was too expensive due to unnecessary
        conservatism in the remediation goal.  As discussed in the Decision Summary and in the
response
        to comments under the "Remediation goal is too low" issue, the remediation goal has been
        increased, thereby substantially decreasing the cost of implementing Alternative 3.

                Other commentors said that remediation of the Lower EFPC floodplain is not worth
the
        high cost.  As discussed in the response to comments under the "Opposition to cleanup"
issue,



        remediation is required to protect human health and the environment.

                The comparison of alternatives in the feasibility study (DOE 1994b) and in the
proposed
        plan (DOE 1995b) documents the balance between the benefits and costs of remediation for
each
        of the alternatives considered (including Alternative 7, which included DOE acquisition
of real
        estate rights).  The site was prioritized and funds were made available for its cleanup
when the
        EPA and the state of Tennessee reviewed the FFA (DOE 1992) for the ORR.  Any money saved
        could be used for other DOE remedial action projects.
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        ISSUE 7:  CONCERN ABOUT OTHER CONTAMINANTS, CUMULATIVE EFFECTS,
        AND CONTAMINATION IN OTHER AREAS

                Several people asked if other contaminants, cumulative effects of contaminants,
and
        contamination in other areas were considered.

                Comment:  Sandra Reid said she was concerned that only mercury was being
considered
        and that "multiple other contaminants, including uranium, volatile organic compounds,
arsenic,
        and chlordane, and their combined hazardous effects on the environment and human health"
be
        considered.  She also said that "pregnant women and their fetuses are the most
vulnerable,
        particularly to atmospheric mercury, radiation, heavy metals, and volatile organic
compounds."
        She asked, "Why was only mercuric sulfide/chloride considered?" and said that fruit and
        vegetable pathways of exposure were not considered.  She indicated that a study had
shown tree
        rings that contained 3,000 ppm mercury and uranium uptake was significant.  She asked
that the
        significant amounts of material generated by the Y-12 Plant be considered.  (028786)

                Comment:  Ralph Hutchison, OREPA, said, "The feasibility study does not
adequately
        address contaminants other than mercury.  During Y-12's years of peak production,
significant
        amounts of other contaminants, including uranium, PCBs, other metals, and organic
compounds
        are known to have been released into the air and water.  Any attempt to address
environmental
        restoration must examine the presence and remediation requirements of each individual
        contaminant and all contamination taken as a whole."  He said that the feasibility study



must
        consider other contaminants and must consider cumulative impacts of the variety of
contaminants.
        Hutchison is concerned with synergistic effects of multiple contaminants found in EFPC.
        (028835)

                Comment:.  Herman Weeren recalled that the data from the Hines Creek area,
intended
        as the control area, indicated that it was the most toxic of the areas sampled.  He
asked about the
        implications of this and if it needed to be, remediated also.  (PM26)

                Comment:  John Williams said he was concerned about a fire vaporizing the
mercury
        in the soil and thus exposing the public to air borne mercury.  He also asked about the
        relationship of mercury and uranium in the soil.  (PM30)

                Comment:  An anonymous comment at the public meeting indicated concern with
arsenic
        and radioactive contamination and their bioavailability in plants (PM45).  Another
anonymous
        commentor asked if multiple contaminants, synergism, and cumulative exposure had been
        considered.  (PM49)
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                Response:  Several chemicals were evaluated and cumulative impacts were
determined
        for the Lower EFPC site.  The baseline human health risk assessment used a tired or
phased
        approach.  This three-tired approach is explained in some detail in the ROD.  In tier
one, a
        screening-level assessment was performed on 182 chemicals, including metals, organics,
and
        radionuclides.  The assessment took into consideration the various historical effluents
from the
        Y-12 Plant and was intended to be comprehensive for the Lower EFPC site.  This
concentration-
        toxicity screening approach reduced the number of contaminants requiring evaluation as
        "contaminants of potential concern."

                During the initial screening of Lower EFPC soil contaminants, eight inorganic
        compounds, pesticides and PCBs, some polycyclic aromatic hydrocarbons (PAHs), and
uranium
        were found to be elevated in soils.  The toxicity of the contaminants of potential
concern were
        considered to be additive because of the lack of data on the toxicity of multiple
contaminants.

                Additional evaluation ruled out all of these contaminants except mercury.  The



pesticides,
        PCBs, and PAHs observed in the Lower EFPC media did not substantially contribute to the
        estimated risks to human health.  Risks associated with exposure to radioactive uranium
fell
        within the EPA target range in all cases.  Contaminants driving the elevated risk
estimates in the
        baseline human health risk assessment include the inorganic compounds Hg, As, Be, and
Mn.
        Because mercury was by far the major contributor to risk of these contaminants, it was
retained
        as the chemical of concern for human health.  A similar screening process was used for
biota,
        also resulting in mercury as the primary contaminant of concern in soils.

                In surface water and sediment, multiple contaminants were also analyzed.  It was
        recognized that contaminants in surface water that are currently coming from the Y-12
Plant are
        best addressed at the plant and not as part of the Lower EFPC remediation.  Mercury and
PCBs
        were the major elevated contaminants in sediment.  Mercury concentrations in sediment
are not
        high enough to cause direct toxicity in sediment, and aquatic biota do not contain
mercury levels
        high enough to be associated with toxicity, so the only potential for harm to the
environment is
        through the aquatic food chain.  The contribution of mercury from sediment to surface
water
        exposure was modeled (because releases from sediment could not be measured directly) and
        appears to be at least two orders of magnitude below the observed concentrations.
Therefore,
        sediment mercury appears not to be a major contributor to mercury body burdens in
aquatic
        biota.  Most of the PCB is found in sediments north of the Oak Ridge Turnpike and
downstream
        of the Tennessee Valley Authority substation at the intersection of Illinois Avenue and
the
        Turnpike, suggesting that the transformers at the substation, not the Y-12 Plant, were
the most
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        likely source.  Ongoing efforts at the Y-12 Plant are improving conditions in the upper
reaches
        of the creek.

                Synergism was considered in the ecological risk evaluations.  The principal
toxic form
        of mercury is methyl mercury, whose mode of action is different from metal salts, so
other
        metals could not interact with it.  Several combinations of metals have been shown to



interfere
        with rather than potentlate each others' actions, so it was more conservative to
consider the
        inorganic compounds individually.  None of the other potential contaminants of concern
were
        known to act synergistically.

                Areas such as Hinds Creek, near Norris, and Mill Branch, well upstream of its
        confluence with Lower EFPC, were investigated as reference areas.  Findings indicate
that any
        type of environmental investigation is unnecessary.

                In the ROD, DOE, EPA, and TDEC have committed to monitoring this OU.

                ATSDR concluded in the EFPC health consultation (April 1993) that only mercury
in
        soil and PCBs and mercury in fish are at levels of public health concern.  In addition,
ATSDR
        stated concentrations of contaminants in the shallow groundwater are a public health
concern, but
        the groundwater is not used for drinking water or other domestic purposes and does not
pose a
        threat to people who receive drinking water from the municipal water supply.  ATSDR
concluded
        that other contaminants, including radionuclides found in the soil, sediment, surface
water, and
        fish, were not at levels of public health concern.

        ISSUE 8:  ALTERNATIVE 3 AND/OR IMMEDIATE ACTION ALTERNATIVES ARE
        THE MOST ACCEPTABLE

                Several people said that remedial action should begin and be completed as soon
as
        possible, at least for the areas of highest contamination.

                Comment:  James Harless said, "There is no better time to remove this material
from
        EFPC" since "not much time need pass for parts or all of these expensive studies to be
out of
        date."  He said he does not want a few critics to be able to block some significant real
toxic
        material removals that are aimed at making this as safe a community as current knowledge
and
        experience seems to support.  He wrote, "We owe it to future Oak Ridge residents,
current and
        downstream residents, and to taxpayers in general, to take a cleanup action based on 180
ppm
        mercury, or on a number reasonably close to this level.  We did not spend all this time
and
        money to get all dressed up so we could be told we have no place to go."  (028621)
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                Comment:  Landowners Wayne Clark and Melvin Sturm said they are concerned about
        the finaucial losses they are suffering so long as they are not able to develop their
properties.
        (028732, 028766)

                Comment:  Amy Fitzgerald, ORR Local Oversight Committee, said she is concerned
that
        funding may not be available to complete the project if additional studies are conducted
to raise
        the remediation goal and remediation is not initiated according to the current schedule.
(028769)

                Comment:  The Oak Ridge City Council "urges the DOE to commence and complete
        remediation activities at the earliest possible opportunity."  (028789)

                Comment:  Robert Peelle said, "We should follow roughly the plan DOE has
prescribed,
        the so-called Alternative 3, removing and replacing the contaminated soil."  He said,
        "Administrative controls like fences won't last, soil treatment seems very problematic,
capping
        seems very temporary in the course of generations because the creek will most
likely...meander
        in the floodplain."  (PM07)

                Response:  Alternative 3, the alternative put forth in the proposed plan (DOE
1995b) and
        presented at the public meeting, is the selected remedy.  The remediation goal has been
increased
        to 400 ppm mercury, thereby changing the magnitude of some of the components of the
        alternative, but not otherwise changing the alternative.  Some studies are ongoing or
planned, but
        remediation will not be delayed as a result of those studies.  Remediation must be
initiated within
        15 months of the approval of the ROD.

        ISSUE 9:  REMEDIATION SHOULD FOCUS ON THE AREAS OF HIGHEST
        CONTAMINATION

                Several commentors said that the areas of highest contamination ("hot spots")
should be
        removed.  Some said that only these areas need to be excavated.

                Comment:  Ellen Smith said that the layers of "black goop" seem to have the
highest
        concentrations of mercury and that it would make sense to clean up the identifiable
concentrated
        deposits.  (PM03).  She also wrote, "It should be possible to selectively remove the
visually
        identifiable concentrated layers of contamination using excavation equipment (scrapers?)
that
        would enable stripping of discrete soil layers, in order to separate relatively clean



soil layers from
        those with significant contamination."  (028767)

        JT950328.2DH/SDD
July 28, 1995

                Comment:  Ricky Williams suggested spot cleanup so that a smaller total volume
of soil
        is ultimately excavated.  (PM17)

                Comment:  Elizabeth Peelle suggested a "tailored, low-tech way" of removing the
"most
        contaminated stuff" and keeping open the option of more detailed cleanup later.  (PM21,
PM41)

                Comment:  Ralph Hutchison, OREPA, recommended that DOE immediately remediate
        "those few small areas which present significant mercury contamination ( > 300 ppm)" and
store
        the soil until it can be treated or disposed of.  (028835)

                Comment:  Mayor Edmund Nephew recommended targeting excavation efforts on the
        selective removal of the visually identifiable soil layers that have been correlated
with
        significantly elevated contaminant concentrations.  (028789)

                Response:  Soil at only two sites, the NOAA site and the Bruner's site, contain
levels
        of mercury above the remediation goal of 400 ppm.  Excavation will occur only at those
two
        sites.

                There is a dark-colored band of soil which often contains high concentrations of
        mercury.  However, there are soils with mercury concentrations above 400 ppm that are
not
        distinguishable by color.

                Because of the heterogenous distribution of mercury in soil, both horizontally
and
         vertically, excavation of selected, narrow bands may not remove all of the mercury
above the
        selected cleanup level.  Even if it were possible to always isolate mercury
contamination to a
        discrete layer in the soil, there are real world problems of recognition and actual
physical
        removal.  It-would be very difficult with any type of equipment to get the separation
desired at
        a reasonable cost and in a reasonable time.

                Using hand shovels would require a longer time to remove the areas of high
mercury
        contamination than using standard construction equipment because roots and trees must be



        removed and a layer of clean soil often covers the contaminated soil to be excavated.

                The mercury contours in the maps in the remedial investigation (DOE 1994a) and
the ,
        feasibility study (DOE 1994b) are estimates of the suspected location of mercury above a
certain
        level.  The contours are based on finding mercury above a given concentration (during
the Phase
        Ib sampling of the remedial investigation) and interpolating that concentration based
primarily on
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        topography.  Thus, during the actual remediation, confirmatory sampling will be
conducted to
        establish the exact location of the higher mercury concentrations and to confirm that
all soil
        contaminated with mercury above 400 ppm has been removed.

        ISSUE 10:  EROSION AND RECONTAMINATION

                Comment:  Sidney duMont asked if the differences between soil erosion impacts of
        replacement of contaminated soil with borrow soil versus treatment of contaminated soil
and
        backfill with that original soil had been considered.  He also asked about the impacts
of erosion
        of soils from the borrow area and from the landfill.  (028439)

                Comment:  Linda Ewald said that excavation and trucking of the soil may "make
the
        situation worse by stirring up and spreading the contamination and damaging the
environment."
        (028746)

                Comment:  Ardis Leichsenring said she was concerned that trees would be cut,
"leaving
        the land nude."  (PM08)

                Comment:  A card anonymously submitted at the public meeting asked, "What is the
        point of removing some of the contamination when the Y-12 Plant could still
recontaminate the
        creek?" (PM44)

                Response:  After remediation, each excavated site would be restored by grading
the land
        surface to its original contour, stabilizing the site to prevent erosion, and
revegetating the site to
        ensure long-term stabiliiy of the soil surface [see page 5-63 of the feasibility study
(DOE 1994b)].
        A specific comparison between backfilling with borrow soil versus treatment of the



contaminated
        soil and backfill with that original soil was not considered.  However, erosion effects
of backfill
        material and treated soil were considered in the feasibility study (DOE 1994b).

                Recontamination of the soils is not expected.  The contamination of the
floodplain soils
        occurred during the 1950s and 1960s.  The processes in use at that time have been
discominued
        and the current residual releases of mercury from the Y-12 Plant are minimal and
decreasing.
        As part of the remedial design, an Erosion Control Plan will be written.  Following good
        management practices during cleanup of upstream areas would prevent any appreciable
        contamination from migrating downstream.
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                Contamination of sediments by sloughing of stream-bank soil containing high
levels of
        mercury was also examined in the feasibility study (DOE 1994b).  The predicted
downstream
        concentrations in the sediment are less than 100 ppm.  This model result is consistent
with
        observed sediment concentrations, which have always been below 100 ppm.

        ISSUE 11:  LANDFILL AND ASSOCIATED OPERATING COSTS

                A few comments had specific concerns related to the proposed landfill at the Y-
12 Plant,
        into which excavated contaminated soil would be deposited under Alternative 3.

                Comment:  Sidney duMont, in a written comment, asked about the erosion of soils
from
        the proposed landfill.  He also asked if there was any chance DOE would later be forced
to treat
        the contaminated soil placed in the landfill because of the leachability of contaminants
or other
        performance issues.  (028439)

                Comment:  Harry Francke and Ricky Williams asked, "What will the landfill look
like?
        How will it be handled? How will the mercury be contained in the landfill? What will the
effect
        on the groundwater be? What will the cost of ongoing care and monitoring of the landfill
be for
        the next hundred years? Mr. Williams said he did not see any cost estimates for ongoing
care
        of the landfill."  (PM12, PM17)

                Comment:  Linda Ewald asked about disposal of the contaminated soil.  If it is



exposed
        to rain or buried in the ground, she said she is concerned that the contamination will
eventually
        reach and contaminate the groundwater.  (028746)

                Response:  The landfill used for disposal of the mercury-contaminated soil will
be a
        lined, permitted, Subtitle D landfill with leachate collection.  The liner will prevent
any migration
        of leachate to the groundwater.  The leachate will be treated, if necessary, before it
is discharged.
        The landfill is estimated to be open for 5 years after the first load of soil from the
Lower EFPC
        floodplain is deposited.  When full, the landfill will be capped with liners and a
vegetative cover.

                The level of material in the landfill will always be lower than the perimeter of
the
        landfill.  Therefore, erosion of the mercury-contaminated soil in the landfill will not
occur.  The
        liners and vegetative cover Will inhibit erosion after the landfill is closed.

                The cost estimate presented in the feasibility study (DOE 1994b) reflects the
cost of
        operating the open landfill for 5 years.  Thirty years of post-closure care are
generally required
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        for landfills.  However, the cost for post-closure care is not included in the
feasibility study cost
        estimate for Alternative 3.  DOE is evaluating whether costs associated with post-
closure care are
        applicable to this remedial action.

        ISSUE 12:  REASON FOR REMEDIATION

                Comment:  Shannon Gorman asked, "Why did DOE make the decision to remediate?"
        She also asked, "What is the guiding factor and why did DOE decide that this cleanup
action was
        necessary?" (PM28)

                Response:  DOE performed a baseline risk assessment as part of the remedial
        investigation of Lower EFPC.  The results of this risk assessment indicated that an
unacceptable
        risk to human health and the environment would remain if no cleanup action is taken.
The
        CERCLA legislative process mandates that a cleanup action be taken if an unacceptable
risk to
        human health and the environment is posed.  Therefore, DOE has no option except to



reduce the
        level of mercury contamination to acceptable risk-based levels.

        ISSUE 13:  ADVISORY SIGNS

                The state of Tennessee has posted signs discouraging fishing and water contact
along
        Lower EFPC.  Some members of the public wanted these advisory signs changed to only
        discourage fish consumption.

                Comment:  Alfred Brooks, in a petition signed by 13 community members, requested
        that EFPC be posted against fishing only in those regions for which the levels for
mercury and
        other toxins in fish exceed the guidelines for safe human consumption and that other
restrictions
        on creek water contact be removed.  (028674, PM02)

                Comment:  Richard and Jane Hicks asked for a permanent solution, which they said
        would allow the existing advisory signs to be removed.  (028345)

                Response:  The advisory signs fall under the purview of the state of Tennessee.
Upon
        completion of cleanup, the state will reevaluate the need for the advisory signs.
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        ISSUE 14:  DOE COMMITMENT TO DECREASE MERCURY LOSSES FROM Y-12

                Several residents requested a commitment from DOE to further decrease discharges
from
        the Y-12 Plant.

                Comment:  Alfred Brooks and 13 members of the community signed a petition
stating
        that DOE should continue its commitment to the cleanup of the discharges from Lake
Reality and
        subsurface sources at Y-12.  (028591, 028674)

                Comment:  Robert W. Peelle requested that DOE include an explicit pledge to
        continually reduce pollution discharges from the Y-12 Plant.  (028788, PM07)

                Comment:  Amy Fitzgerald, ORR Local Oversight Committee, said she would like DOE
        to make a commitment including "an explicit pledge to continue to reduce discharges from
the
        Y-12 Plant."  (028769)

                Comment:  Charles and Alma Schmitt said they think there is no adequate
guarantee or
        environmental pollution controls that would prevent the Y-12 Plant from recontaminating
EFPC
        with mercury, radioactive substances, or other toxic pollutants.  (028448)



                Response:  DOE is committed to decreasing mercury losses from the Y-12 Plant.
The
        potential for substantive mercury releases from the Y-12 Plant is minimal in that
neither
        production activities nor processes that used mercury are operative now.  The source of
        contamination is outside of the confines of the Lower EFPC OU and are being addressed by
the
        Y-12 Plant ER Program as part of the Upper EFPC OU.  Any small amounts of mercury
leaving
        the Y-12 Plant are the result of historic deposits of mercury within the plant
boundaries.  To
        comply with the requirements of the Clean Water Act, DOE is negotiating a new National
        Pollutant Discharge Elimination System permit, as required by Section 402 of the Clean
Water
        Act.  The National Pollutant Discharge Elimination System permit is undergoing final
negotiation
        to establish effluent compliance goals, objectives, and a schedule for obtaining
compliance with
        State instream water quality standards.  As a regulated process, failure to comply with
the permit
        requirements may result in stipulated fines and penalties.  Further detailed information
on the
        status and progress of this Clean Water Act requirement may be obtained by contacting
the
        Information Resource Center.
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        ISSUE 15:  NEED FOR CONFIRMATORY SAMPLING

                Comment:  Ardis Leichsenring asked if the contaminated areas would be checked
again
        to be sure that they comain 180 ppm mercury before they are excavated.  (PM08)

                Response:  DOE is currently sampling to further define the contours of the soil
        contaminated with mercury above 400 ppm.  In addition, confirmatory sampling will be
        conducted during remediation excavation to further delineate the soil above 400 ppm and
to
        confirm that excavation is complete.

        ISSUE 16:  DESIRE FOR UNRESTRICTED LAND USE AFTER REMEDIATION

                Three written comments encouraged cleanup to levels that would provide for
unrestricted
        future land use.

                Comment:  Melvin Sturm, property owner, said that he would like to see his
property
        "returned to a safe condition so that [he can] be free of restrictions."  (028732)



                Comment:  Wayne Clark, property owner, said he hopes EPA, TDEC, and DOE will
        "adopt a remedy which will" incorporate sufficient health-based performance criteria to
protect
        the public, the environment, and return [his] property to a safe condition and with no
restrictions
        on its use."  (028766)

                Comment:  Finally, Mayor Edmund Nephew, on behalf of the Oak Ridge City Council,
        wrote that "the city strongly embraces this goal [of unrestricted future land use] and
believes it
        to be a necessary outcome of any cleanup strategy."  (028789)

                Response:  Implementation of Alternative 3 will allow for future unrestricted
land use
        for all land use types in the Lower EFPC floodplain.

        ISSUE 17:  COST SHOULD DETERMINE SELECTION OF THE REMEDY

                Several people said that cost should determine the choice of alternative.

                Comment:  W. W. Parkinson wrote that "simple economy should be the controlling
        factor since all alternatives protect human health adequately."  (028226)
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                Comment:  Daniel Axelrod suggested developing alternatives on the basis of cost.
For
        example, he suggested an alternative that consists of remediating as much of the
floodplain as
        possible for $4.5 million or $10 million.  (028748)

                Response:  Of the nine CERCLA criteria, two are threshold criteria, five are
balancing
        criteria.  and two are modifying criteria.  Only the two threshold criteria, "overall
protection of
        human health and the environment" and "compliance with ARARs," drive the selection of a
        remedial alternative.  In other words, those two criteria must be met to consider
implementation
        of a particular alternative.  Cost is one of the balancing criteria and, at the remedy
selection
        stage, is only used to compare alternatives against one another.

                Implementation of any of the evaluated alternatives would cost more than $10
million.
        A partial expenditure could mean only partial remediation, which would extend the time
period
        to final remediation, or not allow for final remediation.

        ISSUE 18:  INTERAGENCY COOPERATION



                Comment:  John and Kathleen Shacter wrote that they are "greatly concerned that
DOE
        isn't in dialog with EPA...making sure that our money is not wasted."  (028453)

                Comment:  Ray Hedrick, U.S. Army Corps of Engineers, Nashville District, said he
        commended DOE for the outstanding interagency cooperation.  (PM31)

                Response:  DOE has benefitted greatly from constant interagency communication
        regarding technical and program management issues that serve as the focus of the
dialogue among
        EPA, the state, and itself.  In particular, EPA has served a valuable role by providing
the
        resources of their national laboratories to review and evaluate technical approaches and
studies.
        For example, before the use of the mercury chemical speciation data, DOE used EPA's
standard
        risk assessment guidance to determine a cleanup level protective of human health.  One
hundred
        per cent adsorption of the mercury exposure was assumed, resulting in a human health
cleanup
        level of 50 ppm (mercury).  However, after networking, DOE found that the use of the
absorbed
        dose concept had been employed recently at two CERCLA sites in EPA Region IX
(California).
        The modified risk assessment that resulted from the chemical speciation and absorption
studies
        was used in the feasibility study addendum and resulted in raising the proposed human
health
        cleanup level to 180 ppm.  In response to public comments and more site-specific
supportive
        data, EPA has concurred that a cleanup level of 400 ppm will be protective of human
health for
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        this site.  The results of these technical interactions have saved over $130 million in
remediation
        costs at this writing.

        ISSUE 19:  PUBLIC INVOLVEMENT IN THE DECISION TO CHANGE
        COMPREHENSIVE ENVIRONMENTAL RESPONSE, COMPENSATION, AND
        LIABILITY ACT/NATIONAL ENVIRONMENTAL POLICY ACT INTEGRATION

                Comment:  Ellen Smith.  Environmental Quality Advisory Board, said she is
concerned
        that since DOE policy changed with respect to writing a feasibility study incorporating
National
        Environmental Policy Act (NEPA) values instead of writing a feasibility study-
environmental
        impact statement, the public would no longer have the opportunity to comment on the



feasibility
        study.  Ms. Smith said she would have appreciated notification of the opportunity to
comment
        on withdrawing the notice of intent to prepare an environmental impact statement for
this project.
        (028767)

                Response:  DOE advised the public of its revised NEPA policy in a mailing sent
to more
        than 1,500 stakeholders.  In the mailing, DOE solicited public opinion on withdrawing
the notice
        of intent for NEPA.  DOE did not receive any adverse comments on the proposed
feasibility
        study.  Nonetheless, the feasibility study fully addresses all NEPA values.

                In addition to the public being asked to comment on the proposal to change the
approach
        in dealing with NEPA, DOE followed a 45-day public comment period on the proposed plan,
        which is consistent with a NEPA review period for a Draft Environmental Impact
Statement,
        rather than a 30-day period, which is consistent with CERCLA.  DOE also indicated that
        comments on the proposed plan and supporting documents (such as the feasibility study
and the
        remedial investigation) would be addressed in the Responsiveness Summary, so the public
had
        opportunity to comment on the full range of information available.

        ISSUE 20:  NATURAL RESOURCE DAMAGE ASSESSMENT APPLICABILITY

                Comment:  Vickie Brumback asked if the city of Oak Ridge could receive Natural
        Resource Damage Assessment funds to be used for other purposes if a lower cost
alternative were
        selected.  (PM24)

                Response:  The Natural Resources Damage Assessment process is performed after a
        response action to assess residual damages.  Residual damages are those injuries to
natural
        resources that were not addressed by remedial actions.  The damage assessment is the
process
        the trustees of natural resources (e.g., the U.S. Fish and Wildlife Service) use to
determine the
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        amount of monetary damages a trustee may pursue in a CERCLA action as compensation for
        injury to natural resources, or for the cost of mitigation, restoration, or replacement
of lost or
        injured natural resources.  Therefore, any potential money would not go to the city of
Oak Ridge.



        ISSUE 21:  FUTURE LIABILITY

                Comment:  Wayne Clark expressed a liability concern.  He said that he owns 2,000
        undeveloped linear feet of the Oak Ridge Turnpike and EFPC.  He said that, if in the
future he
        seeks to develop his land and then he's taken to court by a person making a claim, DOE
should
        assume the legal responsibility and hold him harmless.  Mr.  Clark also asked who would
be liable
        if future requirements indicate that the present cleanup level is too high and further
remediation
        is required.  (PM15)

                Response:  DOE assumed the role of Potentially Responsible Party pursuant to
        CERCLA.  Should DOE releases require further CERCLA cleanup, DOE, in concert with the
        FFA parties, would undertake the remediation in accordance with CERCLA, NCP, and the
FFA.

        ISSUE 22:  EFFECT OF A FIRE IN THE FLOODPLAIN

                Comment:  John Williams asked whether DOE, EPA, and the state of Tennessee
        considered the scenario of a fire in the floodplain with potential volatilization of
hydrogen sulfide
        where concentrations of hydrogen [mercuric?] sulfide are less than 180 ppm (PM06):

                Response:  While soil temperatures become elevated during a fire, they do not
exceed
        200øC (390øF) 2.5 cm (1 in.) below the soil surface (Barbour et al. 1980).  The change
in soil
        temperature is a function of the thermal conductivity of the soil and the temperature
and duration
        of the fire.  The rate of heat transfer is affected most by the amount of soil moisture.
        Temperatures will not rise above 100øC (212øF) until all water evaporates.

                Treatability studies showed that the mercury species in the Lower EFPC
floodplain soils
        volatilize in the temperature range of 250-650øC (480-1,200øF) (DOE 1993).  In addition,
the
        majority of the mercury in the Lower EFPC floodplain soil is buried under more than 2.5
cm
        (1 in.) of soil, and the soils have a very high moisture content.  For these reasons,
volatilization
        of mercury would be negligible, even during very intense fires such as forest fires or
fires used
        to clear land for development.
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        ISSUE 23:  PROCEDURE FOR CHANGING THE REMEDIATION GOAL



                Comment:  Bill Burch asked if it is possible to change the remediation goal
(i.e., what
        the procedure was to change it).  (PM13)

                Response:  It is possible to change the remediation goal.  In fact, this ROD
reflects an
        increase in the remediation goal.  Alternative 3, as presented at the public meeting,
was based
        on a remediation goal of 180 ppm mercury.  Through the risk management process, the
        remediation goal has since been increased to 400 ppm based on less-conservative risk
assumptions
        and additional risk calculations.  The remediation goal of 400 ppm is protective of
human health
        and the environment.

        ISSUE 24:  ECOLOGICAL CONCERNS

                One commentor expressed support of the remediation plan despite short- to
        intermediate-term loss of habitat.  Several commentors said that the apparent ecological
risks in
        the EFPC floodplain are less than indicated by the feasibility study.  They expressed
concerns
        that the remediation goal of 180 ppm is too low and that cleanup would do more damage to
the
        environment than it would benefit the resident plant and animal populations.  On the
other hand,
        some commentors said that the remediation goal is not sufficiently protective of plants
and
        animals.

                Three commentors criticized the content of the ecological risk assessment.  Some
        comments reflected an impression that the feasibility study deals with exposures to EFPC
surface
        water as well as floodplain soils and that DOE is responsible for evaluation and
remediation of
        non-DOE sources of contaminants.

                Comment:  Amy Fitzgerald, Local Oversight Committee, said she generally supports
the
        selected remedy.  She said that wetlands compensation could help offset the loss of
wetlands
        caused by remediation and that habitat restoration will probably occur in the not-too-
distant
        future.  (028768)

                Comment:  Ann and Douglas Macdonald said they do not want the Greenview area
        remediated.  They said that the birds and animals are plentiful and do not seem to
suffer from
        toxic effects.  (028346)
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                Comment:  A. D. Ryon said that the ecological remediation goal of 180 ppm is too
        conservative and that habitat destruction resulting from remediation would be more
damaging than
        the existing exposures.  He said that Florida has a mercury problem-not Oak Ridge.
(028820)

                Comment:  James Ed Westcott said he is concerned that cleanup will destroy
natural
        habitats, which will require years to recover and that EFPC "may never return to its
natural
        state."  (028318)

                Comment:  Geoffrey Gleason said that mercury levels in biological specimens do
not
        indicate significant exposure to mercury.  He said that concentrations of mercury in
canned tuna
        (analyzed between 1983 and 1987) were higher than in any biological specimens from EFPC.
        (028673)

                Comment:  James Phelps and Sandra Reid mentioned fish kills in EFPC.  James
Phelps
        said he wants the problem of fish kills in EFPC to be explored and exposed publicly, as
well as
        interactions of mercury and radionuclides that cause damage to deoxyribonucleic .acid
(DNA).
        (028742)

                Comment:  Alfred Brooks said that the ecological risk assessment for EFPC
addresses
        individuals rather than populations, does not address effects from non-DOE sources, does
not
        balance the cost of environmental cleanup against the value of a few individual animals,
does not
        demonstrate harmful effects to plant or animals populations, and does not demonstrate a
need to
        harm the environment by remediating it.  (028347)

                Comment:  Ellen Smith wrote that the ecologically based remedial goal of 200 ppm
is
        too stringent.  She said that the EFPC floodplain ecosystem appears to be healthy and
diverse,
        so the net effect of remediation, with its attendant habitat alteration, would be
"extremely
        negative."  She wrote that it is questionable whether habitat restoration would be
successful
        because of the lack of habitat reservoirs in the urban setting of the floodplain.  She
said that the
        remedial goal for protection of the environment should be greater than that for the
protection of
        human health; "that is, if a higher human health goal is selected, the ecological goal
should also
        increase to the same level or higher."  (028767)



                Comment:  Fred Maienschein said of the ecological risk assessment, "the numbers
and
        the quoted remediation goal are neither understandable nor apparently consistent," and
the
        accompanying uncertainties make the remediation goal no better than an order-of-
magnitude
        estimate.  He said wildlife is thriving now but will be threatened by cleanup.  He also
stated that
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        the bioavailability factor of 100 percent used in ecological risk assessment is
unrealistic in light
        of low apparent bioavailability of mercury from floodplain soils.  (028564)

                Comment:  Ralph Hutchison, OREPA, said that the feasibility study did not
adequately
        address contaminants other than mercury.  He said that there are significant risks to
plants and
        animals from exposure to uranium, as documented by detectable levels of uranium in their
bodies
        and in soil, sediment, and water.  He said there are risks to aquatic life from
chlordane in the soil
        and that the ecological risk assessment does not address cumulative or synergistic
effects of
        contaminants on plants and animals.  He further stated that DOE has not demonstrated
that the
        distribution of forms of mercury in EFPC floodplain soils will not change in the future
and has
        ignored the potential of mercury to inhibit the repair of radiation damage in fish.

                Hutchison said that toxic effects of EFPC contaminants to plants were ignored in
the
        ecological risk assessment, including the presence of mercury in tree cores, which he
states was
        documented to be above 3,000 ppm.  He expressed a concern that toxic effects of
contaminants
        on contaminant-resistant plants were studied.

                Hutchison further said that the impact of contamination on ecological health is
either
        underestimated or ignored.  He believes that the ATSDR health consultation should not
have been
        restricted to evaluation of risks to humans.  He said the uncertainties inherent in the
ecological
        risk assessment were "stunning."  He does not believe that a decision on protection of
the
        environment can be made when the environment is a constant state of flux.  He said that
        comparing the relative risks of current exposures to the potential damage caused by
remediation



        is "outside the boundaries of recognized practice in considering environmental impacts,"
as
        described by NEPA.  Hutchison said that risk managers may not have the moral authority
to
        decide whether to remediate a site or leave its habitat intact.  He said that balancing
the remedial
        risks to ecosystems against ecotoxicity requires further discussion before it is
applied, and he
        demanded that the ecological risk assessment be rewritten to include "recent data and
cumulative
        impacts or multiple contaminants and to discard the 'new method'" (i.e, balancing risks
in the
        feasibility study).  (028835)

                Response:  The selected remedy is based primarily on protection of human health,
so
        choice of the remedy did not rely solely on a demonstration of harmful effects to plants
and
        animals.  However, ecological risks were identified, and it is necessary that after
remediation
        there be no unacceptable residual risks to plant and animal populations.
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                Numerous ecological remediation goals for soil were published in the remedial
        investigation addendum (DOE 1994c).  Remedial goal for four types of receptors under
three
        exposure conditions were systematically developed.  Mid-level predators required the
lowest
        remediation goals for protection; for the lower exposure scenario, remedial goal ranged
from 60
        ppm to - 4,200 ppm.  The recommended remediation goal, 300 ppm, was based largely on
site-
        specific assumptions and data.  A previously computed remedial goal of 200 ppm (DOE
1994a)
        was selected in the feasibility study (DOE 1994b) because of its conservative exposure
        assumptions.

                Because there were many public comments critical of the methods and results of
remedial
        goal development, DOE has systematically reexamined the remediation goal development
process
        (DOE 1995a).  Two technical approaches were taken to extend and/or reinterpret the
ecological
        remediation goals for soil.  One was to protect populations instead of each individual
organism;
        the other was to reevaluate all of the parameters in the exposure equation.

                The approach and strategy document for the ecological risk assessment on the ORR
        (Suter et al. 1994) states that the lowest observed concentration for dietary exposure



that causes
        effects on avian reproduction is "the most important chronic test endpoint for
ecological
        assessment of terrestrial effects of pesticides and arguably the most applicable" for
waste sites
        (Suter et al. 1994).  This document also states that the appropriate level of ecological
protection
        of mid-level predators is the population rather than the individual.  Thus, an
acceptable degree
        of threat or risk to population survival at Lower EFPC should be achieved as long as the
dietary
        exposure of individuals does not exceed the lowest observed adverse effect level (LOAEL)
for
        reproductive success.

                The value used in the RI addendum (DOE 1994c) as the toxicity endpoint for the
diet
        of birds was 0.2 ppm, a value based on an estimated no observed adverse effect level
(NOAEL)
        for reproductive effects.  The currently proposed LOAEL for reproduction by wrens, which
is
        based on the LOAEL for reproduction by finches (1 ppm), was adjusted for the higher
metabolic
        rate of wrens to a value of 0.33 ppm (DOE 1995a).  A change in the dietary toxicity
benchmark
        for mid-level predators from 0.2 mg mercury/kg diet to 0.33 ppm raises the by a factor
of 1.67
        to 500 ppm.

                The second approach, which is independent of the first, is a reevaluation of the
assumed
        fraction of mercury in the diet of mid-level predators that is methylmercury.  A very
conservative
        value was used in the RI addendum (DOE 1994c).  Data from the EFPC RI were not used
        because the only data available from animals were for crayfish, which are more aquatic
than
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        terrestrial and are likely to have a much higher methylmercury content than terrestrial
organisms
        fed upon by mid-level predators.  Instead, the fraction of methylmercury in birds was
used in the
        remediation goal derivation (DOE 1994c).  Because methylmercury bioaccumulates more in
mid-
        level predators than in their prey, the methylmercury fraction in birds is a
conservative estimate
        of methylmercury percentage in the diet of mid-level predators.



                The remediation goal for mid-level predators recommended in the RI addendum (DOE
        1994c) was based on the assumption that 4 percent of the dietary mercury consumed by
mid-level
        predators is methylmercury.  The number was the highest geometric mean fraction reported
on
        a seasonal basis for sparrows at the Almaden, Spain mercury mining site (Hildebrand et
al.
        1980).  The geometric mean fraction calculated from all data reported (DOE 1995a) was
2.5
        percent.  If the toxicity benchmark remains at 0.2 ppm, a dietary methylmercury fraction
of 2.5
        percent, which is still conservative, increases the remediation goal from 300 ppm to 480
ppm.
        Therefore, either a change in the safety factor or a change in the percent methylmercury
results
        in a remediation goal of - 500 ppm.  If both these changes are considered together, the
        remediation goal could be as high as 800 ppm.  It is DOE's position that the revised
remediation
        goal is conservatively protective for both human health and the environment.

                Digging up contaminated soil will unquestionably alter some terrestrial
habitats.
        However, remediation must protect human health and the environment in the long term.
The
        proposed remediation will result in temporary destruction of small amounts of habitat
that will
        not permanently impact ecological populations.  Because the revised plan calls for only
a very
        limited area to be excavated, a relatively small amount of habitat will be damaged.  It
will take
        a few to several decades for the habitat, including wetlands, to recover completely.
The choice
        of the preferred alternative indicates that DOE, EPA, and TDEC consider the loss of
habitat to
        be justified by the resulting reduction of risk to humans, plants, and animals using
those parts of
        the floodplain.  The proposed plan requires measures be taken to prevent damage to the
creek
        as a result of excavation of floodplain soils.  The revised cleanup plan calls for
excavation of only
        a few limited areas in the floodplain, none of them adjacent to current residences.

                Elevated levels of mercury were found in some biological specimens during the
remedial
        investigation.  Many biological samples taken from EFPC had mercury concentrations above
        1 ppm, the current level allowed by the Food and Drug Administration for fish sold for
human
        consumption (49 Federal Register 45663).  The mercury problem in Oak Ridge is real, but
it is
        clearly smaller and better contained than the problem in Florida.
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                The problem with fish kills has been discussed publicly in several newspaper
articles.
        Fish kills in Lower EFPC have been caused by such things as gasoline spilled from an
overturned
        tanker truck and solvents spilled at one of the commercial establishments near the
creek.  No fish
        kills in Lower EFPC have been attributed to DOE activities or to contaminants in the
floodplain
        soils.  Fish kills have occurred in Upper EFPC as a result of Y-12 Plant activities, but
better
        chlorine-handling equipment installed at the Y-12 Plant has decreased their frequency.
However,
        toxicity in Upper EFPC is not the subject of the Lower EFPC project.

                The Second Report on the Oak Ridge Y-12 Plant Biological Monitoring and
Abatement
        Program for East Fork Poplar Creek (Hinzman 1993) describes studies of DNA damage
(strand
        breaks) in fish from EFPC.  The studies do not identify the cause of DNA damage because
there
        are many possible causes of damage.  The report concludes that the observed amount of
DNA
        damage is higher in fish from EFPC, Beaver Creek, and Brushy Fork than in fish from the
Hinds
        Creek reference site.  Some EFPC samples had more strand breaks and some had fewer
strand
        breaks than samples from Brushy Fork.  The amount of DNA damage in EFPC fish generally
        decreased during the study period from June 1987 to August 1988.  The highest amount of
DNA
        damage was observed in fish sampled in the loop north of the Oak Ridge Turnpike, where
        concentrations of PCBs and some PAHs are also elevated more than at most locations
nearer the
        Y-12 Plant.  It is likely that urban runoff and commercial spills, rather than DOE
activities,
        account for most of these elevated contaminant levels.

                Impacts of non-DOE sources on biological populations were discussed in the
ecological
        risk assessment.  Effects on plant and animal populations were attributed to specific
habitats,
        nonspecific cyclical effects on populations, and former grazing.  Pesticides, PAHs, and
PCBs
        may come from non-DOE sources, but their harmful effects are not so large as to negate
the
        benefits to human health of cleaning up contamination for which DOE is responsible.

                A special task force studied ways to balance the risks and benefits of
remediation against
        the risks and benefits of exposure to contaminants.  This task force concluded that an
existing
        threat to human health justifies the damage to ecosystems that would accompany



remediation,
        unless those ecosystems are protected by law (e.g., wetlands or critical habitat for
threatened or
        endangered species).  Risks from remediation were discussed in the feasibility study,
and
        alternatives that caused the highest risks during remediation were among those
eliminated from
        consideration.  An attempt was made in Alternative 7, more than in any other
alternative, to
        balance the value of ecological resources against the costs and benefits of remediation.
DOE,
        EPA, and TDEC concluded that the value of a permanent remedy was higher than the value
of
        preventing a temporary loss of a few animals or of habitat.
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                Incremental changes in the ecological risk assessment resulted from the
evolution of the
        risk assessment process during the study.  Remediation goals presented to the public and
        described in supplemental documents [Addendum to the East Fork Poplar Creek-Sewer Line
        Beltway Remedial Investigation Report (DOE 1994c) and Remedial Goal Options for Mercury
in
        Sediment of East Fork Poplar Creek, Oak Ridge, Tennessee (DOE 1995a)] were developed
with
        data that became available after the remedial investigation was completed.  The wide
range of
        remedial goal presented in these supplemental documents reflects the broad uncertainties
in the
        available data, including limited site-specific data and published exposure data.  It is
the
        responsibility of the regulators to choose what level of uncertainty fits with their
policies for risk
        management.  Therefore, a conservative remediation goal for ecological risk was chosen.

                The risks from contaminants other than mercury to plants and animals were
addressed
        in the ecological risk assessment.  During the initial screening of EFPC soil
contaminants, eight
        inorganics, pesticides and PCBs, some PAHs, and uranium were found to be elevated.  The
        plants and animals that were sampled were analyzed to determine their whole-body burdens
of
        those analytes.  When the amounts of available tissue were limited, the analyses were
done in the
        order presented above.  The remedial investigation report presented the results of these
analyses
        in the tissue samples as representative of the exposure of biota to the contaminants.
Most of the
        analytes were excluded from further consideration at most sites because they were not
above
        background levels.  Mercury and cadmium, pesticides, PCBs, and PAHs were retained



because
        their levels were elevated above background in at least one site.

                Risk characterizations were done using available information about the
concentrations
        and toxicity of the contaminants of potential concern.  Mercury was retained as a
contaminant
        of concern, but cadmium levels in soil appeared to be inadequate to cause chronic
toxicity to
        plants or wildlife.  Although detectable levels of pesticides were found in some
animals,
        pesticides were not widespread in the biota, nor could it be shown that they originated
from the
        Y-12 Plant.  EPA has set no cut-off level for cancer rates in biota, so protection of
populations
        from toxicity is the most suitable endpoint for PAH, PCB, and uranium exposure.  The
        concentrations of carcinogens required for direct toxicity are much higher than those
that elicit
        tumors, so higher concentrations of PAHs, PCBs, and uranium are tolerable for protection
of
        animals than for humans.  Therefore, cadmium, pesticides, PAHs, PCBs, and uranium were
        dropped and mercury was retained as the single contaminant of concern for the
terrestrial
        ecosystem.

                In surface water and sediment multiple contaminants were also analyzed.  It was
        recognized that contaminants in surface water that appear to be currently coming from
the Y-12
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        Plant can not be cleaned up as part of the EFPC remediation.  Mercury and PCBs were the
major
        elevated contaminants in sediment.  Mercury concentrations in sediment are not high
enough to
        cause direct toxicity in sediment, and aquatic biota do not contain mercury levels high
enough
        to be associated with direct toxicity, so the only potential for harm to the environment
is through
        the aquatic food chain.  The contribution of mercury from sediment to surface water
exposure
        was modeled (because releases from sediment could not be measured directly) and appear
to be
        at least two orders of magnitude below the observed concentrations.  Therefore, sediment
        mercury appears not to be a major contributor to mercury body burdens in aquatic biota.
Most
        of the PCBs are found in sediments north of the Oak Ridge Turnpike and downstream of the
        transformer station at the intersection of Illinois Avenue and the Turnpike, indicating
that those
        transformers, not the Y-12 Plant were the most likely source.  Ongoing efforts at the Y-



12 Plant
        are improving conditions in the upper reaches of the creek, but further changes in
operations are
        necessary and are being planned to reduce exposures in surface water even more.

                Synergism was considered in the risk evaluations.  The principal toxic form of
mercury
        is methyl mercury, whose mode of action is different from metal salts, so other metals
could not
        interact with it.  Several combinations of metals have been shown to interfere with
rather than
        potentlate each others' actions, so it was more conservative to consider the inorganics
        individually.  The concentrations of gamma-emitting radionuclides, which cause DNA
strand
        breaks, were not sufficiemly high in EFPC soils that inhibition of the repair of
radiation-induced
        DNA strand breaks by mercury would be a problem.

                Mercury has been found in trees in the EFPC floodplain.  Ralph Turner of ORNL
has
        found concentrations as high as 3 ppm (3,000 ppb, not 3,000 ppm) in trees.  He states
that the
        location of the maximum concentrations in the cores corresponds to exposures by air or
surface
        water in the 1950s and 1960s, with much lower concentrations in recent growth rings.
Only two
        samples of leafy vegetation and shrub shoots, which reflect current exposures from soil
and
        surface water, were found to have mercury concentrations above 1 ppm.  No trees sampled
        during the EFPC remedial investigation showed mercury concentrations above 1 ppm
[Addendum
        to the East Fork Poplar Creek-Sewer Line Beltway Remedial Investigation Report (DOE
1994c)].
        Surveys of plant populations showed the same kinds of plant species in contaminated and
        noncontaminated areas of the floodplain.  The presence of mercury in healthy trees
implies that
        normal populations of trees have not been selected against by the toxic effects of
mercury or
        other contaminants.  It is not harmful to the environment if individual plants are
resistant to
        contaminants, as long as ecosystem function is maintained.
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                All of the requirements of EPA and TDEC were followed in preparing the
ecological
        risk assessment for EFPC.  These included problem formulation, analysis (exposure
assessment
        and effects assessment), and risk characterization.  Methods for an ecological risk
assessment are



        not as well defined by EPA as methods for a human health assessment, Therefore, the
        site-specific approach and methods to be used for the EFPC environmental risk assessment
were
        discussed with and approved by EPA and TDEC before the work began.  ATSDR did not advise
        DOE on methods or toxicity values for ecological risk assessment because ecological
effects are
        beyond that agency's scope.

                At many points during the process, meetings and teleconferences were held with
EPA
        and TDEC to ensure that the risk assessment was being performed in accordance with
general
        and site-specific EPA guidance.  The result was a document of over 500 pages that was
more
        detailed in its analyses than most published ecological risk assessments to date.  It
also included
        a more detailed analysis of uncertainties than most ecological risk assessments.  The
document
        was reviewed and approved by regional and national offices of DOE and EPA and by TDEC.
        Progress reports and conclusions were presented to the public on several occasions.  The
remedial
        investigation report, including the ecological risk assessment, was accepted by EPA and
TDEC.

                DOE, EPA, and TDEC are required by CERCLA to make decisions concerning risks
        to the environment and the best forms of risk management to deal with those risks.
Weighing
        the risks of remedial activities against the risks from current exposures is necessary
under
        CERCLA and is not forbidden by NEPA, so it was done as a part of the feasibility study.
The
        approach to balancing risks, in which human health risks and risks to the environment
were
        considered, was developed by a task force that included representatives from ATSDR,
        Environmental Quality Advisory Board, ORNL, and Science Applications International
        Corporation.  The use of that method was approved by EPA and TDEC and has received
general
        support from the public.

        ISSUE 25:  WETLANDS

                Comment:  Edmund Nephew, mayor of the city of Oak Ridge, stated that the damage
        to wetland and riparian habitats accompanying remediation may be more damaging to the
        environment than the current exposures.  He also expressed a concern that there is
insufficient
        information on how wetlands disturbed by remedial activities would be restored,
replaced, or
        compensated.  He stated that preservation of wetlands is preferable to mitigation.
(028789)
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                Response:  The delineated wetlands at the NOAA site are no longer slated for
        excavation.  Only 0.24 ha (0.6 acres) of the "low-quality" wetlands at the Bruner's
Center site
        have mercury concentrations > 400 ppm.  That portion of wetlands will be remediated and
        restored.  No wetlands will be removed and compensated for on DOE property.  The amount
of
        riparian habitat to be disturbed is small.

        ISSUE 26:  ECOLOGICAL BIOAVAILABILITY TOO CONSERVATIVE

                Comment:  Fred Maienschein said that the assumption of 100 percent
bioavailability was
        a fundamental flaw in the risk assessment.  (PM38, PM40)

                This point was reiterated by Alfred Brooks.  (PM42)

                Response:  Exposure estimates in the ecological risk assessment were not based
on the
        bioavailability information used to revise the human health remediation goal.  Instead,
        bioaccumulation factors derived from site-specific data or from published information
were used
        to estimate bioavailability of total mercury to plants and animals.  It was assumed that
100
        percent of methylmercury in ingested food is bioavailable.  That assumption is prudent
because
        methyl mercury, unlike particle-bound or insoluble inorganic mercury species, is readily
absorbed
        after it is ingested.

        ISSUE 27:  MERCURY SPECIATION

                Comment:  Ralph Hutchison, OREPA said, "Re-speciation by biota is noted but not
fully
        explored in the ecological risk assessment.  He said that DOE has not adequately
explained the
        cyclical nature of mercury speciation in an anaerobic system in the presence of
bacteria.  He also
        said that EPA's Environmental Monitoring Systems Lab was unable to provide conclusive
        evidence that a high percentage of the mercury in the EFPC floodplain is in the form of
mercury
        sulfide.  (028835)

                Comment:  Sandra Reid asked about future projections of the mercuric sulfide in
an
        anaerobic environment.  (028786)

                Comment:  A card anonymously submitted at the public meeting asked how elemental
        mercury became mercuric sulfide and how many studies were conducted.  (PM46)
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                Response:  Mercury in Lower EFPC, as in all environments, is subject to
        transformations as a result of changing biogeochemical conditions.  The biogeochemical
cycle of
        mercury is tremendously complex.  Since the 1970s, a voluminous amount of literature has
been
        produced on many aspects of mercury biogeochemistry.  Despite this effort, many
fundamental
        questions still remain, and will remain unanswered for the foreseeable future.  The lack
of a
        fundamental understanding of many processes governing the behavior of mercury in the
        environment is not limited to Lower EFPC.  Thus, it is not a reflection of a lack of
scientific
        effort, but rather an indicator of the complexity and magnitude of the problem and the
pace of
        science.  Because some fundamental questions will remain independently, and because the
        environment in the floodplain will always be dynamic, the biogeochemistry of mercury in
the
        Lower EFPC floodplain will never be understood unequivocally.  To make a decision within
the
        FFA milestones, we must rely on our current understanding of mercury in the Lower EFPC,
        based on DOE-sponsored investigations and on data available in the scientific
literature, while
        maintaining awareness about subjects where knowledge is limited.  The evidence must be
        weighted and criticality evaluated, as the speciation of mercury in Lower EFPC soils
illustrates.

                Revis et al. (1989a), using a sequential extraction technique he developed
(Revis et al.,
        1989b), determined that mercury in several soils in the floodplain were approximately 85
percent
        mercuric sulfide.  Subsequently, EPA EMSL, using a sequential extraction procedure they
        developed (Miller 1993), determined the mercury in a different set of soils from the
floodplain
        was predominantly elemental mercury (Dobb et al. 1994), though significant mercuric
sulfide was
        detected in deeper, more concentrated samples.  To resolve this discrepancy, ORNL-ESC
        compared the results of the Revis and EMSL sequential extraction procedures, as well as
a third
        procedure (Sakamoto et al. 1992), on the same set of five soils.  The results indicated
the mean
        percentage of mercuric sulfide detected by the three procedures was 46 percent, 25
percent, and
        83 percent, respectively (Barnett et al. in press).  The biggest difference between the
results for
        the Revis and EMSL procedures was in the abundance of elemental mercury, an average of
28
        percent and 72 percent, respectively.  Researchers from ORNL traveled to EMSL to discuss
these
        issues, but no final resolution was reached.  ORNL-ESD has several theories as to the
causes,
        mostly related to the nature of sequential extraction methods and the procedures used
for their



        development.  Although sequential methods are common methods for speciating metals in
soils
        and sediments (Tessier et al. 1979), these results illustrate the problems of using
sequential
        extraction procedures for quantitative analysis and are common concerns with sequential
        extraction procedures (Pickering 1981).  All three techniques did indicate, however, the
mercury
        in Lower EFPC soils was not organic, was not water soluble, and was resistant to
extraction
        except by aggressive means.
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                Other evidence implicated the presence of mercuric sulfide in Lower EFPC soils.
A
        consistent association between elemental mercury and elemental sulfur was shown in a
number
        of soils (K-25 Technical Division 1993).  Total mercury correlated with total sulfur in
the deeper
        samples from the floodplain (Barnett and Turner 1995).  In addition, sub-micron crystals
of
        mercuric sulfide (metacinnabar) were definitively identified in some soil fractions (DOE
1994c).
        Although the evidence is not conclusive quantitatively, the weight of the evidence
suggests there
        is mercuric sulfide in Lower EFPC soils.  There is a clear association between mercury
and
        sulfur in a larger number of soils and mercuric sulfide was detected in all three
sequential
        extraction procedures applied to Lower EFPC soils, though the relative fractions were
variable.
        We do not definitely know the percentage of mercuric sulfide throughout the floodplain,
nor is
        the technology to determine this information available.  In addition, as the mercury was
not
        discharged to the Y-12 Plant as a sulfide, it must have formed in situ, which is
geochemically
        intuitive and has been suggested in the scientific literature for years.  This mercuric
sulfide could
        not have come from coal-fired steam plant emissions, as the majority of mercury' in
smoke stacks
        is elemental, and there is no increase in mercury concentrations in noncontaminated
soils in Oak
        Ridge nor in other locations adjacent to coal-fired steam plants.

                The potential for inter-species transformation of mercury in the floodplain is
not known
        precisely.  This lack of knowledge is not just reflective of Lower EFPC, but of the
global
        mercury cycle as a whole.  Of particular importance to the Lower EFPC is the



transformation
        from relatively innocuous mercuric sulfide to other more detrimental forms.  While we do
not
        completely understand the cycles or all the issues involved, the available data suggest
mercuric
        sulfide is resistant to transformation.  Over 1,000 times as much methylmercury formed
in
        sediments dosed with mercuric chloride (basis for RfD) as compared to mercuric sulfide
        (Fagerstrom and Jernelov 1971).  The mobilization of mercuric chloride from sediments to
fish
        in aquariums was more rapid than the mobilization of mercuric sulfide (Gillespie and
Scott 1971).
        The volatility of mercury from soils decreases with solubility, and is very low for
mercuric
        sulfide (Rogers 1979).  Mercuric sulfide (cinnabar) applied to soils even in high
concentrations
        did not fail the TCLP test (Willet et al. 1992).  Engler and Patrick (1975) studied the
        transformation of mercuric sulfide dosed soils, and detected little transformation in
either aerobic
        or anaerobic conditions.  Mercuric sulfide (cinnabar) was resistant to weathering in a
riverwash
        soil (Harsh and Doner 1981).  Metal sulfide oxidizing bacteria were not observed to
oxidize
        mercuric sulfide (cinnabar) (Silver and Torma 1974).

                While the methylation of mercury by microorganisms in anaerobic waters has been
        noted, the production of anaerobic conditions by sulfate-reducing bacteria should
actually promote
        the formation of mercuric sulfide.  Revis (1989a) shows an approximately 90 percent
conversion
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        of mercuric chloride to mercuric sulfide in anaerobic soils by anaerobic organisms
within 30
        days.  One unknown piece of information, until recently, was the weathering rate of
mercuric
        sulfide by oxidants common in the environment.  Recent research at ORNL-ESD has shown
the
        oxidation rate of mercuric sulfide to be slow, with half-lives (t«) on the order of 20-
200 years
        depending on the conditions.  If the weathering rate is slow (t« of tens to hundreds of
years)
        relative to the rates of formation (t« of days to months) as is suggested, mercury may
be
        effectively immobilized for long periods as mercuric sulfide.  Indeed the current
speciation in the
        Lower EFPC floodplain is the result of 30-40 years of such transformations.  Research on
this
        subject is ongoing.



                Finally, the ecological and human health remediation goals are not based on the
        speciation results per se.  There is not an accepted RfD for mercuric sulfide, and the
mercury
        in the Lower EFPC soils is not 100 percent mercuric sulfide.  The human health
remediation goal
        was based on a bioavailability study (Barnett and Turner 1995) designed to measure the
fraction
        of mercury in soil available for absorption in the human digestive tract due to soil
ingestion, the
        critical pathway for human exposure in this system.  This study, adopted from an EPA-
approved
        protocol at another CERCLA site, measured site- and soil-specific bioavailability
without regards
        to speciation.  The bioavailability of mercury in Lower EFPC soil, regardless of form,
was
        shown to be orders of magnitude less than mercuric chloride, the basis for the RfD.
Similarly,
        the ecological risk assessment did not involve assumptions about mercury speciation.
The
        mercury speciation studies provided insight into the behavior of mercury in Lower EFPC
soils
        (i.e., the low solubility and bioavailability), but did not explicitly influence the
remedial goal
        calculations.  These issues are discussed in more detail in the Addendum to the remedial
        investigation (DOE 1994c).

        ISSUE 28:  SUGGESTIONS FOR THE SELECTED REMEDY

                Some people suggested technologies or ideas that might be considered.

                Comment:  Fred Harmon challenged the audience to develop their own alternative
        because few members seemed to support the DOE preferred alternative.  (PM18)

                Comment:  Ralph Hutchison, OREPA, suggested that DOE limit access and maintain
        strict environmental controls on EFPC pending any further action and that DOE purchase,
at fair
        market value, lands in the EFPC floodplain to limit access, restrict development, and
guarantee
        cleanup.  He suggested that lands could be sold back to owners at fair market value if
        remediation efforts are successful.  (028835)
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                Comment:  Ellen Smith, Environmental Quality Advisory Board, suggested that DOE
        offer to buy the affected land at a fair market value or to purchase deed restrictions
that would
        prohibit certain uses on affected portions of the land.  Following remedial action, the
land could
        be transferred to the city of Oak Ridge or the state of Tennessee for floodplain
protection and



        other compatible public uses.  (028767)

                Comment:  Fred Sweeton said he thinks each landowner affected by the remediation
        effort "should be paid an amount equivalent to a reasonable rent up to the present time,
and in
        addition each should be offered a payment to compensate for both the real and the
perceived
        impairment of their land for future use."  (028768)

                Comment:  Robin Williams suggested mixing the topsoil to a depth of about 6 in.
using
        a disk harrow for areas that have surface contamination slightly higher than acceptable
levels.
        He suggested burying the topsoil under 18 in. of subsoil for those areas where this will
not
        adequately reduce the level of contamination.  (028747)

                Comment:  Daniel Axelrod recommended four additional alternatives:  (1) delay
action
        for 10 years, then reassess; (2) divert headwaters of EFPC to the headwaters of Bear
Creek,
        (3) doing the maximum amount of remediation possible for $4.5 million:  and (4) doing
the
        maximum amount of remediation possible for $10 million.  (028748)

                Comment:  Charles and Alma Schmitt said DOE should consider installing emergency
        cleanup treatment measures at Y-12 (holding pond, bags of Imbiber Beads for PCBs and
oils, ion
        exchange resins, and activated carbon granules) to adsorb pollutants before they reach
the city
        of Oak Ridge.  (028448)

                Comment:  J. Francis suggested installing some sluice boxes to collect any
mercury
        migrating downstream and allowing the stream to clean itself.  (028759)

                Comment:  Sara Childs asked, "How will the public be informed if the preferred
        alternative is changed."  She also asked, "Where are the areas of highest
bioavailability?
        (PM29, PM47)

                Comment:  Ardis Leichsenring wrote, "We can see no reason for having all the
areas
        of the EFPC floodplain treated in the same way.  The contamination levels are different
and
        future uses vary considerably."  (028258)
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                Comment:  Alfred Brooks reiterated what Leichsenring said.  (PM32)



                Response:  DOE appreciates the suggestions offered through written comments and
at
        the public meeting.  Some suggestions are detailed enough that they would not affect the
outcome
        of the remedy selection process.  Those suggestions will be taken into consideration
during the
        detailed design phase of the remedial action.

                DOE has determined that the purchase of private properties in the Lower EFPC
        floodplain would not provide the degree of protectivness achievable through excavation
and
        disposal of the soil contaminated with > 400 ppm mercury, may be difficult to implement,
and
        would be an unnecessary expenditure of public funds.  Excavation and disposal has been
chosen
        in favor of long-term institutional controls (e.g., access restrictions and deed
restrictions) to avoid
        requiring DOE to maintain long-term control of personal property and to provide for a
permanent
        remediation.

                Mixing contaminated topsoil to a depth of 6 in. would essentially dilute the
concentration
        of mercury in the floodplain soil.  While this would decrease the maximtun
concentrations of
        mercury in the soil, it would not decrease the amount of total mercury in the
floodplain, and it
        may increase the volume of contaminated soil.  Burying the topsoil under 18 in. of
subsoil
        essentially constitutes a cap.  Capping is generically referred to as containment in the
proposed
        plan and was considered as a component of Alternatives 2, 4, and 6.  The excavation and
disposal
        alternative rated higher than containment alternatives in the evaluation of alternatives
because it
        provides better long-term effectiveness and permanence.

                Delaying action for 10 years would potentially nullify the current
characterization of the
        floodplain soils.  Reassessing the site in 10 years could require duplicating the
remedial
        investigation efforts already conducted, resulting in an unnecessary expenditure of
public funds.

                Diverting the headwaters of EFPC to Bear Creek would decrease the volume of
water
        flowing through the Lower EFPC floodplain, but it would not decrease the amount of
mercury
        now present in the floodplain soil.

                The lowest-cost alternative evaluated, the no action alternative, is estimated
to cost $12
        million dollars.  Therefore, none of the remedial alternatives evaluated in the FS would
be



        possible for $4.5 million or $10 million.
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                The amount of mercury discharged from Y-12 into Lower EFPC is already very low
and
        is continually decreasing.  Installing emergency cleanup treatment measures at the Y-12
Plant
        would not affect the amount of mercury currently present in the Lower EFPC floodplain
soil.

                Sluice boxes would not be effective in collecting mercury suspended in the
surface water.
        Other methods of capturing the mercury may be considered during remedial design.

                Public information meetings are held to inform the public of changes in the
preferred
        alternative.  A public information meeting was held June 8, 1995.  At the meeting, DOE
presented
        the most current information about the site and the selected remedy, including an
increase in the
        remediation goal from 180 ppm to 400 ppm.

                Current land uses in the floodplain vary considerably.  However, one goal of the
Lower
        EFPC soil remediation is to allow for future unrestricted land use.  The most
conservative land
        use is the residential land use scenario.  To allow for all types of future land use,
all areas of the
        Lower EFPC floodplain will be treated in the same way (i.e:, all areas of the floodplain
soil with
        mercury concentrations > 400 ppm will be excavated).  The area of higher bioavailability
is near
        the Y-12 Plant at the NOAA site.

        ISSUE 29:  ATSDR HEALTH CONSULTATION

                Comment:  Amy Fitzgerald, ORR Local Oversight Committee, said that without
        additional information, the ATSDR may not be able to "sign off" on a significantly
higher
        cleanup level.  (028769)

                Comment:  Max Howie, Jr., ATSDR, submitted a draft report stating that the
proposed
        remediation goal of 180 ppm mercury was protective of human health.  (028592)

                Comment:  The Oak Ridge City Council and Environmental Quality Advisory Board
        requested that the ATSDR conduct another independent evaluation if the remediation goal
is
        increased.  (028789, 028767)



                Comment:  A card submitted anonymously at the public meeting asked what kind of
        health evaluation was done to show the remediation goal of 180 ppm was safe.  (PM48)

                Comment:  Alfred Brooks asked if ATSDR could comment if a remediation goal is
        "overly safe."  (PM50)
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                Response:  At the request of private citizens, ATSDR has conducted two health
        consultations.  The first consultation evaluated public health issues related to the
current
        contamination in EFPC.  ATSDR concluded that soil mercury levels in some locations along
        EFPC pose a threat to public health, especially to children who play in the creek's
floodplain.
        In addition, ATSDR stated contaminants in the shallow groundwater are of public health
concern,
        but the groundwater is not used for drinking water or other domestic purposes and does
not pose
        a threat to people who receive drinking water from the municipal water supply.  ATSDR
also
        concluded that frequent ingestion of fish from the creek over a prolonged period poses a
moderate
        increased risk of adverse health effects.

                The second consultation evaluated DOE's remediation goal of 180 ppm mercury in
the
        EFPC floodplain soil.  ATSDR concluded the remediation goal was protective of public
health.
        Based on comments made during the EFPC public meeting, ATSDR initiated an addendum to
the
        consultation to evaluate the new remediation goal of 400 ppm.  ATSDR has determined that
the
        400 ppm mercury remediation goal for the EFPC floodplain soil to be protective of public
health.
        ATSDR does not determine if a remediation goal is "overly safe."

        ISSUE 30:  PROJECT COSTS

                Some people questioned specific project costs.

                Comment:  Fritz McDuffie asked how much money had been spent by all of the
parties
        concerned on this project without any remediation being done yet.  (PM09)

                Comment:  Sara Childs asked if money is already set aside for this project.  If
not, she
        asked how DOE budget cuts would affect this project.  (PM11)

                Response:  As of January 1995, DOE has spent $24.7 million on the Lower EFPC
        CERCLA project.



                DOE conducts a prioritization of all projects based on risk to human health and
the
        environment.  Because DOE-operations-related contamination has migrated off of the
controlled
        area of the ORR, this program will continue to rate very high in remediation activities.
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        ISSUE 31:  PROPER INVESTIGATIVE PROCESS NOT FOLLOWED

                Several people questioned the procedures followed during the remedial
investigation and
        the risk assessment.

                Comment:  James Phelps wrote, "The proper process for doing this study is to map
all
        the pollution as it sits currently, via environmental sampling.  Next, to fully
determine the
        specification [sic] of the many representative areas of the mercury pollution and also
to consider
        if other forms of pollution are present.  Next, to look at all known emissions to the
Creek and
        Floodplain to determine the equations in time for how the pollution deposits are
changing in time
        and spatial redistribution.  Finally, to clearly present all known information
accurately and farely
        [sic] to the public which is clearly involved and has the right to the full information
set.  To my
        knowledge DOE has only reached step number one above."  (028742)

                Comment:  Sandra Reid wrote that "good science" was not employed and that the
        analysis is not accurate and "does not deal with the complexity of human beings and
their varied
        responses to toxic assaults."  (028786)

                Comment:  Elizabeth Peelle asked if the risk assessment procedure described by
Mr.
        Zafran of Science Applications International Corporation was the standard practice for
conducting
        risk assessments.  (PM27)

                Response:  Since the ORR was formally placed on the National Priorities List of
        CERCLA in December 1989, DOE has followed CERCLA guidance.  In addition DOE has
        complied with the provisions of the FFA in all aspects of the Lower EFPC project.  In
particular,
        during the remedial investigation and baseline risk assessment for Lower EFPC, DOE
obtained
        regulatory approval of the technical approach to be used in collecting data for the
project and



        advice and assistance from an EPA national laboratory.

                DOE conducted all four steps outlined in Mr. Phelps' comment.  A two-phased
approach
        was followed in the remedial investigation stage.  DOE identified and tested for 182
potential
        contaminants and performed a screening level risk assessment on the results.  After it
was
        determined that mercury was the primary contaminant of concern, the extent of this and
some
        other metals were determined by a systematic sampling of the entire floodplain of the
creek,
        involving over 3,000 samples.  Since mercury proved to be the contaminant contributing
by far
        the greatest potential risk, and because the human health risk assessment process DOE
was
        required to use is especially sensitive to the species or form of mercury, special
studies were
        pursued to determine the various species of mercury in floodplain soils.
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                During these investigations it was shown that areas identified in the early
1980s as high
        in mercury are still high and areas that are low were still low suggesting that the
mercury has
        some stability in the floodplain.  Also, it was shown that many areas having higher
mercury
        concentrations were buried under soils deposited since the mercury releases in the late
1950s and
        early 1960s.  Studies were also performed which showed that sloughing of creek banks
        containing high mercury concentrations could be accurately modelled (model results
matched field
        measurements).

                DOE has made the information on this and other environmental restoration
projects
        available to the public as soon as possible and has specifically staffed an Information
Resource
        Center where the public can easily obtain this information free of charge.  Further
discussion of
        community outreach is contained in the response to comments for Issue 39 (Citizen's
Working
        Group) and in the Decision Summary of the ROD.

                The human health risk assessment process follows the standard EPA protocols for
this
        work.  For the Lower EFPC project, extra care was taken to identify the uncertainties in
the risk
        assessment process.



        ISSUE 32:  GROUNDWATER RISKS

                Comment:  Amy Fitzgerald, ORR Local Oversight Committee, said she thinks DOE
        should "commit in writing to the city and other property owners that the agency will
address, and
        is liable for groundwater contamination."  (028769)

                Comment:  Ellen Smith, Environmental Quality Advisory Board, said she thinks
that
        nothing needs to be done to address groundwater contamination.  She said she understands
that
        "unacceptable" levels of contaminants were found in unfiltered samples of floodplain
groundwater
        but not in filtered samples, indicating that the measured contamination was in soil
particles
        suspended in the water.  She said that domestic water supply wells and delivery systems
are
        designed and built to exclude suspended sediment, so people would not drink the
suspended
        contaminants.  (028767)

                Response:  DOE is committed to monitoring groundwater and performing periodic
use
        surveys to determine if EFPC groundwater aquifers are being used as potable sources.
Mitigative
        action would be taken if required.
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                Domestic drinking water supplies are not always filtered, so it is possible that
people
        would ingest suspended contaminants.  For this reason, EPA protocol specifies that the
presence
        or absence of groundwater contamination be determined through analysis of unfiltered
samples.
        Risk Assessment Guidance for Superfund, Volume I (EPA 1989) states, "...While filtration
of
        groundwater samples provides useful information for understanding chemical transport
within an
        aquifer, the use of filtered samples for estimating exposure is very controversial
because these
        data may underestimate chemical concentrations in water from an unfiltered tap.
Therefore, data
        from unfiltered samples should be used to estimate exposure concentrations..."

        ISSUE 33:  MERCURY EFFECTS ON HUMANS

                Two people asked if DOE would be interested in results of studies showing
effects of



        mercury on humans.

                Comment:  Alfred Brooks said there was some work done in Singapore because
Chinese
        traditional medicine prescribes cinnabar, which is mercuric sulfide, to calm people's
nerves.  He
        also mentioned a reference by Goyer on human gut absorption of inorganic salts, a
reference by
        Frieberg on oral toxicity in humans, and a reference by Sin on human relative uptake of
chloride
        and sulfide in the spleen and the liver.  In addition, he cited an Oak Ridge study on
mice.
        (PM14, PM25)

                Comment:  Harry Francke asked if DOE would be interested in knowing about people
        who are now suffering from mercury poisoning.  (PM23)

                Response:  DOE recognizes that there is a great deal of uncertainty about the
toxicity
        of mercury.  EPA has withdrawn the reference dose from its Integrated Risk Information
System
        because of that uncertainty.  The document submitted to EPA requesting approval of a
reference
        dose for mercuric sulfide included some of the references offered by Mr. Brooks.  In
particular,
        the reference by Sin on absorption of mercuric suifide and references on use of
        mercury-containing compounds as medications were used in that document.  The other
references
        Mr. Brooks called to DOE's attention were used and cited in the human health risk
assessment
        portion of the remedial investigation report.  They add weight to the conclusion that
the selected
        remedy will be conservatively protective of human health.

                Mr. Francke and others have stated that there are people suffering from the
toxic effects
        of mercury exposure in the EFPC floodplain.  In several public meetings, DOE has
expressed
        its interest in talking to or knowing the names of such individuals.  To date, no
affected
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        individuals have come forward or been identified by name.  Any exposures that may have
        occurred at other sources, such as the Clinch River, tributaries beyond the influence of
EFPC,
        or the work place, are not the subject of this remedial action, but DOE would be happy
to talk
        to people who are concerned that they may have been affected.

        ISSUE 34:  CITIZENS WORKING GROUP



                Several people discussed the Citizens Working Group.

                Comment:  Ellen Smith said that DOE's efforts to involve and inform the
community
        about the site and the remedial investigation/feasibility study process have been
exemplary with
        the exception of the CERCLA/NEPA integration issue previously discussed.  (028767)

                Comment:  Sara Childs asked for information concerning the existence of a
citizens
        advisory board mentioned during the public meeting.  (PM43)

                Comment:  Sandra Reid said that the Citizens Working Group was "an obvious ploy
to
        make it appear that the concerns of the community were being addressed, while keeping a
tight
        rein on the meetings."  She said there was no outreach to Scarboro or to other impacted
        stakeholders and that newcomers were prevented from joining.  She said the majority of
the
        participants were Martin Marietta Energy Systems, Inc., employees and wrote, "one has to
        question whether or not they could speak out, a difficult conflict."  She concluded that
the
        Citizens Working Group was used to "imply consensus, agreement, and consent with the
process.
        That is not a true representation of all views."  (028786)

                Comment:  Concerning the Citizens Working Group, Ralph Hutchisca wrote, "DOE
        misrepresents public opinion in the Feasibility Study.  In the most egregious example,
the
        document claims...that the EFPC [community?] recommended a cleanup level of 200 ppm.
DOE
        does not explain the methodology used to elicit this recommendation, implying only that
the
        Citizens Working Group provided a consensus recommendation.  The implication is entirely
false;
        from the outset, at least one member of the Working Group was steadfast in refusal to
accept an
        arbitrarily established cleanup level based on a mercury sulfide theory.  The
shortcomings of the
        Working Group process aside (they were legion), DOE at least owes the public an accurate
and
        fair presentation of the results of the Working Group process."  (028835)

                Response:  The Lower EFPC Citizens Working Group was established in May 1993 to
        provide the opportunity for members of the community to interact with members of the
project
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        team and provide input on the development of cleanup alternatives.  From the beginning,
DOE
        explained that the group was neither a decision-making nor consensus-building body, and
that
        DOE had the legal obligation of recommending the preferred remedial alternative.

                The group met monthly for more than a year.  Each meeting was open to the public
and
        members of the media were invited to report on each meeting.

                While there were members who believed the cleanup levels should be lowered
and/or
        studied further, the majority of the group expressed opinions that the levels were too
low, based
        on the form of mercury believed to be in the floodplain, and requested that DOE conduct
        speciation studies to confirm that belief.

        ISSUE 35:  PROPOSED PLAN DIFFICULT TO UNDERSTAND

                Comment:  Herman Weeten wrote that the proposed plan was difficult to read and
        understand.  (028563)

                Response:  To clearly and concisely summarize the feasibility study (DOE 1994b)
and
        present DOE's preferred alternative, the proposed plan (DOE 1995b) was published in a
fact
        sheet format.  Many complex issues were summarized in the 10-page document.  Engineers
and
        scientists first wrote the plan, then professional editors revised it to make it readily
        understandable to the general public.  DOE personnel are available to explain any
difficult
        concepts to members of the public.

                                COMMENTS AND RESPONSES

            Second public comment period (June 14, 1995-July 13, 1995)

                Only public comments addressing the increase in the remediation goal were
accepted
        during this comment period (see Attachment 1).

        ISSUE A:  REMEDIATION GOAL IS TOO LOW

                Comment:  Weldon Dillow wrote that he felt that even though the Lower East Fork
        Poplar Creek (EFPC) proposed cleanup level was revised upward from the baseline risk
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        assessment of 50 ppm to 180 ppm and then again to 400 ppm of mercury, it is still too
        conservative.  Mr. Dillow stated that the Monte Carlo uncertainty analysis cumulative



probability
        distribution for mercury in soil for the residential child scenario presented in Figure
3.3 of the
        addendum to the East Fork Poplar Creek - Sewer Line Beltway Remedial Investigation
Report
        indicates a mercury bioavailability factor of 30 percent for a soil cleanup level of 790
ppm at the
        90th percentile.  Mr. Dillow felt that when the newly agreed upon bioavailability of 10
percent
        is applied to the Monte Carlo uncertainty analysis, it will significantly increase the
cleanup level
        because the sensitivity analysis indicates a strong negative correlation between the
bioavailability
        factor and the cleanup level.

                Mr. Dillow said that, based on the bioavailability factor, Monte Carlo
calculations should
        be repeated and a cleanup level selected based on a cumulative probability of 90 percent
for the
        residential child scenario.  He felt that the revised cleanup level should not be based
on a point
        estimate because of the many uncertainties involved.  He stated that the cleanup level
would still
        be conservative because of the use of a mercury bioavailable factor of 10 percent, the
ultra
        conservative assumption of 350 days/year exposure over a 9-year period for the exposure
of
        children, and the use of the average concentration of mercury in the top 18-in. of soil
when the
        concentrations in the surface layer accessible to children are about a tenth of the
average.  He felt
        that most people would agree that this would still be a conservative scenario.  (031399)

                Comment:  Martin Macher wrote that the remediation goal of 400 mg/kg seems to be
        extremely conservative because the ROD says it is "orders of magnitude lower than LOAELS
and
        NOAEL for inorganic mercury ingestion."  He felt that increasing the limit by orders of
        magnitude could probably greatly reduce cleanup costs while having a relatively
insignificant
        effect on public health and recommended a reexamination of the cleanup level for
mercury.
        (031628)

                Response:  As stated in the Responsiveness Summary of the Record of Decision for
        Lower East Fork Poplar Creek (DOE/OR/02-1370&D1), "a risk management decision has been
        made to use a bioavailability factor of 10 percent for mercury in Lower EFPC soils."
The 10
        percent value for bioavailability corresponds to the 85th percentlie of the probability
distribution
        for bioavailability based on site-specific measurements:  In agreement with EPA, Monte
Carlo
        analysis was used to understand the uncertainty surrounding the point estimates of risk
and
        cleanup levels but not in the derivation of actual cleanup levels.  As stated in Mr



Dillow's
        comment, the 90th percentile of the distribution of cleanup levels is approximately 790
ppm.
        Repeating the Monte Carlo calculations will not change the probability distribution of
the
        remediation goal because none of the input probability density functions have changed
(Note:

        JT950328.2DH/SDD
July 28, 1995

        Even though there was a decision to use the 10 percent bioavailability factor rather
than the 30
        percent value in developing the point estimate of 400 ppm, the underlying probability
density
        function for bioavailability does not change).  Therefore, repeated Monte Carlo
calculations will
        always place the 90th percentlie of the distribution at or near 790 ppm.

                Again, as stated in the response to Issue 1 for the first public comment period,
it is
        important to recognize that the bioavailability of mercury in Lower EFPC is not known,
and
        cannot be known with absolute certainty.  There is limited published information
specific to lower
        EFPC soils.  Mercuric sulfide predominates in Lower EFPC, but relative concentrations of
        mercury species are undetermined.  Any bioavailability value selected represents a
compromise;
        one which reflects an understanding of uncertainty (confidence level) surrounding the
estimate.
        The 10 percent value is a reasonable compromise that still affords considerable
protection to
        human health.

                In regards to the comment provided by Mr. Macher, DOE has carefully evaluated
and
        reevaluated the remediation goal used for Lower EFPC.  The remediation goal of 400 ppm,
        although conservative, is scientifically defensible and protective of the most sensitive
receptor
        group (i.e., children) for direct contact with soils.

        ISSUE B:  REMEDIATION GOAL IS TOO HIGH

                Some people commenting in the second public comment period felt the remediation
goal
        of 400 ppm for Hg is too high.

                Comment:  Jeffrey Teitel, legal counsel for Mr. Melvin Sturrn and Mr. and Mrs.
G.
        Wayne Clark, wrote, "Establishment of a 400 ppm action level for Hg is arbitrary and



capricious,
        and an abuse of discretion."  He further stated, "As attorneys, not scientific
researchers, we have
        found no government-adopted action levels for Hg which approach 400 ppm," citing EPA's
        "Draft Soil Screening Level Guidance" Fact Sheet (PB93-963508, 9355.4-14, September
1993)
        and EPA's "Cleanup Criteria for Soil and Groundwater" (Table 9 - Superfund Proposed Soil
        Screening Levels, from National Standards and Guidelines, Cleanup Criteria for Soil and
        Groundwater).  Mr. Teitel also wrote that, since there is some question about the
species of
        mercury present in his clients' land, a conservative cleanup level is essential.  He
suggested that
        EPA's stated 30 percent bioavailability factor for mercury is not a sound enough basis
for raising
        the mercury action level to 400 ppm.  (031045)
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                Comment:  Greg Hawk of Mercury Treatment Alternatives, Inc., commented on the
        issue of increasing the cleanup level from 180 ppm to 400 ppm mercury.  He stated, "In
this
        case, the cleanup level should be dictated by the environmental and health risks
associated with
        both elemental mercury and mercuric sulfide since both appear to be present.  When in
doubt,
        conservative values should be used in the risk assessment and transport calculations due
to the
        environmentally sensitive nature of the site and the use of the area by the public."
(031392)

                Comment:  During the second public comment period, Melvin S. Sturm questioned
the
        use of 400 ppm mercury as the cleanup goal, especially as applied to the RI Phase 1b use
of
        homogenized samples, and requested that Parcel #563 be included in the remediation of
EFPC
        floodplain mercury-contaminated soils:  He wrote that he does not believe enough
consideration
        has been given to the impact of raising the cleanup level of mercury to 400 ppm when
"this new
        level is combined with a sampling technique that understates the contamination level
actually
        present in the soil."  (031369)

                Response:  As was stated in the response to Issue 2 in the first public comment
period,
        DOE conducted a comprehensive human health risk assessment to evaluate the potential
health
        effects associated with exposure to chemicals released from the DOE Y-12 Plant.  This
evaluation



        was based on an understanding of the nature and extent of contamination and the inherent
toxicity
        of the chemicals of concern.  The assessment closely followed EPA guidelines for risk
        assessment, and was conducted with EPA concurrence and consensus.  The basis for the 20
        percent bioavailabilty factor is included in the response to Issue 1 in the first public
comment
        period.

                The toxicity measure (RfD) for mercury used in the risk assessment was very
        conservative.  Use of this RfD assumes receptors are exposed to mercuric chloride.  The
RfD
        for mercuric-chloride is a very conservative value.  Given that the less soluble and
less
        bioavailable mercury species predominate in the Lower EFPC floodplain, this RfD for
mercury
        affords an even higher degree of conservatism and protection to human health.
Similarly, the.
        exposure assumptions were conservative and designed to ensure protection of children,
the most
        sensitive receptor.

                The response to the issue of sample homogenization is provided in the response
to
        Issue F.
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        ISSUE C:  CONCERN ABOUT CONTAMINATION IN OTHER AREAS

                One commentor during the second public comment period stated a concern about
        mercury contamination at another location along the floodplain.

                Comment:  Jeffrey Teitel, legal counsel for Mr. Melvin Sturm and Mr. and Mrs. G.
        Wayne Clark, wrote that the consequence of a 400 ppm remediation goal, based on data
        presented in the Pd (DOE 1994a), will be no remedial action on the Sturm property, even
though
        the addendum to the RI (DOE 1994c) shows a mercury concentration of 1,600 ppm in a core
        sample taken from the Sturm property.  (031045)

                Response:  The areas delineating the limit of 400 ppm mercury, as provided in
the ROD,
        were constructed for volume, area, and cost estimation purposes.  Before remedial action
begins,
        further sampling will be conducted to, formally define all areas of soil in the
floodplain with
        mercury concentrations > 400 ppm.  This additional sampling will be conducted in areas
shown
        in historical data (i.e., Tennessee Valley Authority, Oak Ridge Associated Universities,
and RI
        data) to have mercury concentrations in excess of 400 ppm.  All areas defined in the



formal
        sampling will be dealt with during the remedial action.  Additionally, once the
excavation is
        completed, an independent verification will be conducted to ensure all areas > 400 ppm
mercury
        have been remediated.

        ISSUE D:  ALTERNATIVE 3 AND/OR IMMEDIATE ACTION ALTERNATIVES ARE
        THE MOST ACCEPTABLE

                During the second public comment period, F. L. Harmon wrote that the 400 ppm
        remediation goal provides an excellent balance between the protection of the health and
safety of
        the population and remediation of EFPC.  (031145)

                Response:  The selected alternative, Alternative 3, employs the remediation goal
of
        400 ppm.

        ISSUE E:  MERCURY SPECIATION

                Comment:  Jeffrey Teitel, legal counsel for Mr. Melvin Sturm and Mr. and Mrs. G.
        Wayne Clark, wrote, "Another consideration specifically pertinent to Hg found at EFPC is
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        speciation."  He further wrote, "Since the species of a chemical determines its
toxicity, it is
        important to correctly identify the species of Hg present along EFPC.  Because there is
some
        question about the species of Hg present in the land of our clients, a conservative
cleanup level
        is essential." (031045)

                Response:  The response to this comment is covered in the response to Issue 27
in the
        first public comment period section.

        ISSUE F:  PROPER INVESTIGATIVE PROCESS NOT FOLLOWED

                Comment:  During the second public comment period, Melvin Sturm wrote that the
        sampling technique employed in the RI understates the contamination level actually
present in the
        soil.  He further wrote that the homogenization of the 16-in. core samples mixed
relatively clean
        soil with a heavily contaminated strata, which resulted in a mercury concentration
reading lower
        than the true contamination present in a layer of the soil.  (031369)

                Response:  The comment questions the practice of taking a 0-16 in. soil core,



        homogenizing the core, and selecting a subsample from the homogenized mixture for
analysis.
        The concern is that relatively clean soil on the surface was mixed with soil from a zone
of high
        mercury content, thereby diluting the concentrated zone and underestimating the level of
mercury
        in the floodplain.

                It has been recognized for some time that mercury in the floodplain is
stratified in highly
        concentrated zones unequally distributed throughout the soil horizon.  During Phase Ia
of the
        RI, the EFPC team sampled soil at three transects in the areas previously identified as
the most
        contaminated sites in the floodplain.  The transects analyzed samples at 1-ft intervals
to a depth
        of 5 ft.  A vertical integration study also analyzed a series of 1-in. samples to a
depth of 18 in.
        The results showed that a zone about 6 in. thick (corresponding to the time of the
highest releases
        from the Y-12 Plant) occurred at varying depths at the Bruner's and NOAA study sites.

                The sampling plan developed during Phase Ib involved gathering the most
information
        to feasibly and timely complete the project, using available resources.  Resources were
not
        available to provide a level of detail to a depth of 4 ft over 15 miles of the
floodplain (over
        4,000 samples have been taken to date).  It was decided during the planning stages, and
approved
        by EPA Region IV in accepting the Phase Ib Sampling and Analyses Plan, that a
conservative
        scenario would be used in estimating contaminant concentrations for the surface soil
exposure

        JT950328.2DH/SDD
July 28, 1995

        pathway.  That is, all mercury found in the 16-in. cores was assumed to be surface
        contamination.  The surface soil pathway is the most critical pathway because it
includes chronic
        (long-term) exposure via dermal, inhalation, and ingestion routes by children and
adults.  The
        400 ppm cleanup level was established to protect human health using these scenarios.  If
the
        assumption was not made that all mercury contamination is the 16-in. cores was surface
        contamination, extensive contamination at depth would have been evaluated using
different
        parameters than the surface soil scenario (such as ingestion/inhalation on a daily basis
for 30
        years), yielding higher cleanup levels for subsurface areas.  Consequently, an informed



decision
        was made to incorporate the highest concentrations of mercury in the surface soil data
in order
        to develop a conservative evaluation.  By using a shallower interval for surface soil
        characterization, mercury concentrations would be under-represented and the extent of
        remediation would be insufficient.
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                                        ATTACHMENT 1

                        NOTICE OF RE-OPENING OF PUBLIC COMMENT PERIOD

        The attached article was clipped from
        The Oak Ridger
        Oak Ridge, TN

        Date 6/14/95 Page 10-A

                EAST FORK POPLAR CREEK
                DOE Re-Opening Public Comment Period

                        June 14 - July 13, 1995

                The Department of Energy (DOE) is accepting comments only on the cleanup
                level for Lower East Fork Poplar Creek floodplain soils.  In the Record of
Decision
                (ROD), this cleanup level was increased to 400 parts per million for both human
                health and ecological protection.  The draft ROD and Responsiveness Summary
                is available at DOE's Information Resource Center, 105 Broadway Ave.

                DOE's responses to comments and questions on the cleanup level will be available
                to the public later this summer.

                        Submit comments to:  Nelson Lingle, Chief
                  Oak Ridge Remediation Branch, DOE Oak Ridge Operations   <IMG SRC 0495234L>
                      105 Broadway Avenue, Oak Ridge, Tennessee 37830
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        Name                                  Comment Code             Issues



        W. W. Parkinson                         028226                   17
        Ardis Leichsenring                      028258                  3,28
        Helen Waraksa                           028308                    3
        James Ed Westcott                       028318                  3,6,24
        Richard & Jane Hicks                    028345                  1,5,13
        Ann & Douglas Macdonald                 028346                  1,3,24
        Alfred Brooks                           028347                  1,4,24
        Murray Rosenthal                        028416                    1,6
        Michael Finn                            028421                    3,5
        Sideny du Mont III                      028439                  5,10,11
        C. R. & A. P. Schmitt                   028448                3,5,6,14,28
        John & Kathleen Shacter                 028453                   1,18
        Herman Weeren                           028563                  1,5,35
        Fred Maienschein                        028564                  1,5,24
        Alfred Brooks                           028591                   1,14
        Max Howie, Jr. (ATSDR)                  028592                     29
        James Harless                           028621                      8
        William Fulkerson (FOORNL)              028650                     1,6
        Geoffrey Gleason                        028673                   3,6,24
        Alfred Brooks (13-person petition)      028674                   1,13,14
        James Johnson, Jr.                      028675                     1,5
        Melvin Sturm                            028732                    8,16
        James Phelps                            028742                   4,24,31
        William Wilcox, Jr.                     028744                   1,4,6
        Jane Shelton                            028745                     1
        Linda Ewald                             028746                   4,10,11
        Robin Williams                          028747                      28
        Daniel Axelrod                          028748                   3,17,28
        J. Francis                              028759                    3,28
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        Name                                    Comment Code            Issues

        G. Wayne Clark                          028766                    8,16
        Ellen Smith (EQAB)                      028767             1,9,19,24,28,29,32,34
        Fred Sweeton                            028768                  1,6,24,28
        Amy Fitzgerald (ORR LOC)                028769                      8
        Sandra Lock Reid                        028786               2,4,7,27,31,34
        Robert Peelle                           028788                    1,14
        Edmund Nephew (City of Oak Ridge)       028789               1,8,9,16,25,29
        A. D. Ryon                              028820
        Elizabeth Busteed                       028834                    3,6
        Ralph Hutchison (OREPA)                 028835             2,4,7,9,24,27,28,34
        Jeffrey H. Teitel                       031045                    B,C,E
        Greg Hawk                               031392                     B
        Martin S. Macher                        031628                     A
        Weldon Dillow                           031399                     A
        F. L. Hannon                            031145                     D
        Fred Maienschein                         PMO1                     1,6



        Al Brooks                                PM02                   1,4,13
        Ellen Smith (EQAB)                       PM03                    1,6,9
        Herman Weeren                            PM04                      5
        Patty Dyer                               PM05                      5
        John Williams                            PM06                     22
        Robert Peelle                            PM07                   1,8,14
        Ardis Leichensring                       PM08                    10,15
        Fritz McDuffie                           PM09                     6,30
        William Wilcox                           PM10                     1,4
        Sarah Childs                             PM11                     30
        Harry Francke                            PM12                     11
        Bill Burch                               PM13                     23
        Al Brooks                                PM14                     33
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        Name                                    Comment Code            Issues
        Wayne Clark                              PM15                     21
        William Wilcox                           PM16                      4
        Ricky Williams                           PM17                    9,11
        Fred Hannon                              PM18                    5,28
        Fred Maienschein                         PM19                     1
        Jon Johnston (FOORNL)                    PM20                     1
        Elizabeth Peelle                         PM21                    5,9
        Sarah Childs                             PM22                     5
        Harry Francke                            PM23                     33
        Vickie Brumback                          PM24                     20
        Al Brooks                                PM25                     33
        Herman Weeren                            PM26                      7
        Elizabeth Peelle                                 PM27                     31
        Shannon Gorman                           PM28                     12
        Sarah Childs                             PM29                     28
        John Williams                            PM30                      7
        Ray Hedrick                              PM31                     18
        Al Brooks                                PM32                    1.28
        Card #1*                                 PM33                     6
        Al Brooks                                PM34                     4
        Card #2                                  PM35                     5
        Card #3                                  PM36                     5
        Card #4                                  PM37                     5
        Fred Maienschein                         PM38                     26
        Al Brooks                                PM39                     1
        Fred Maienschein                         PM40                     26
        Elizabeth Peelle                         PM41                     9
        Al Brooks                                PM42                     26
        Sarah Childs                             PM43                     34
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        Name                                    Comment Code            Issues
        Card #5                                  PM44                     10
        Card #6                                  PM45                      7
        Card #7                                  PM46                     27
        Sarah Childs                             PM47                     28
        Card #8                                  PM48                     29
        Card #9                                  PM49                      7
        Al Brooks                                PM50                     29

        * Cards refer to comments anonymously sumbitted at the public meeting.

        ATSDR = Agency for Toxic Substances and Disease Registry
        EQAB = Environmental Quality Advisory Board
        FOORNL = Friends of Oak Ridge National Laboratory
        OREPA = Oak Ridge Environmental Peace Alliance
        ORR LOC = Oak Ridge Reservation Local Oversight Committee
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OAK RIDGE RESERVATION (USDOE)

Site Information:

Site Name: OAK RIDGE RESERVATION (USDOE)
Address: OAK RIDGE, TN

 
EPA ID: TN1890090003
EPA Region: 04

 

Record of Decision (ROD):

ROD Date: 09/29/1995
Operable Unit: 38
ROD ID: EPA/ROD/R04-95/245
 
Media: groundwater, surface water, sediments

 
Contaminant: Lithium, sodium, metals, waste

 
Abstract: Please note that the text in this document summarizes the Record of

Decision for the purposes of facilitating searching and retrieving key
text on the ROD. It is not the officially approved abstract drafted by
the EPA Regional offices. Once EPA Headquarters receives the
official abstract, this text will be replaced.

The Y-12 Plant is on Department of Energy (DOE) Oak Ridge
Reservation and occupies 800 acres of the reservation. The plant was
built for the U.S. Army Corps of Engineers in the 1940s to support
the Manhattan Project. Locational information for this site can be
found in the original Record of Decision.

Kerr Hollow Quarry is a three-acre flooded limestone rock quarry on
the reservation about one and a half miles south of the Y-12 Plant
and approximately 350 yards north of Bethel Valley Road. Kerr
Hollow Quarry is approximately 55 feet deep and sheltered on three
sides by 60 foot cliffs.

It was operated during the 1940s as a rock and gravel quarry, but was
abandoned in the late 1940s and allowed to fill with water. In the
early 1940s, the Kerr Hollow Quarry Site was leased to provide rock
and gravel for construction on the Manhattan Project. In the late
1940s, the quality of the stone degraded, the quarry was abandoned,
and the quarry eventually filled with water.



The quarry was used as a treatment site for water-reactive, corrosive,
or ignitable wastes from the Y-12 Plant and the Oak Ridge National
Laboratory from 1951 to 1988. The site received containers of waste
in various sizes consisting mainly of gas cylinders, drums, and
buckets.

No disposal records are available for activities performed before
1957. Kerr Hollow Quarry was not intended for use as a hazardous
waste storage or disposal facility. Instead, it was used to treat the
wastes and effectively eliminate the hazardous characteristics of
reactivity, corrosivity, and ignitability.

Records for Kerr Hollow Quarry, dating from 1957, show that
approximately 50 tons of hazardous and nonhazardous waste were
treated at the site. The estimated amount generally included the
weight of the containers and the materials inside. There is no
documented record of any enriched radiological material in the
inventory.

Water-reactive materials such as lithium and sodium were normally
packed in 5-, 30-, or 55-gallon containers. After arriving at the
quarry, the containers were placed on a chute and dropped into the
water. Rifle fire from a protected location was used to puncture the
containers, allowing water to enter and to react with the contents. A
complete reaction of the metal was expected because of the violent
nature of the explosion or violent burning that followed as the
container sank below the surface of the water. Large pressurized
vessels containing sodium were placed in the quarry with their valves
and vent pipes open, which allowed water to enter and react with the
sodium as the vessel sank. Gas cylinders with frozen valves were
vented on the bank of the quarry by puncturing the cylinder wall by
rifle fire. After the early 1970s, the cylinders were returned to the
Y-12 Plant for disposal; before then, the breached cylinders were
discarded in the quarry.

Treatment activities at Kerr Hollow Quarry ceased on November 7,
1988. Effluent from Kerr Hollow Quarry has been monitored under
the National Pollutant Discharge Elimination System (NPDES).

During preparation for the Resource Conservation and Recovery Act
(RCRA) closure in March 1989, a remotely operated underwater
vehicle equipped with a camera surveyed the bottom of the quarry.
Follow-up surveys were conducted in the spring and summer of
1990. From these surveys and inventory records, the containers,
cylinders, and other materials viewed on the bottom of the quarry



were documented as the baseline condition expected to be present.
From 1991 to 1993, containers and materials at the bottom of the
Kerr Hollow Quarry were shredded, removed, evaluated by health
physics personnel, and placed in B-25 boxes. Containers and other
objects from the bottom of the quarry were shredded underwater to
treat any reactive materials that might remain, thereby minimizing
the hazardous effects from potential release of the residual material.
Shredded debris from the quarry was placed in concrete vaults and
placed adjacent to the Walk-in Pits in the Bear Creek Burial
Grounds. The concrete vaults were subsequently covered with a
RCRA cap according to the approved closure plans for both of those
units.

Removal operations were stopped numerous times to evaluate and
change operating procedures. Most of these procedural changes were
for safety reasons. Because 10-15 percent of the gas cylinders in Kerr
Hollow Quarry were still pressurized, a special procedure was
developed for inspecting, breaching (if necessary), and removing
cylinders.

Final removal and inspections began in January 1993, which required
tracking the items removed and identifying the items that remained
in Kerr Hollow Quarry. Items that could not shield reactive material
from the water and prevent it from reacting (e.g., solid objects, metal
and plastic sheets, container lids, broken glass, wire, and pieces of
wood) and that were not hazardous to human health and the
environment were left in the quarry. Final waste removal and
inspection were completed October 22, 1993. The last of the
operating equipment was removed from the quarry on November 11,
1993.

 
Remedy: Previous action taken was under an approved Resource Conservation

and Recovery Act (RCRA) closure plan and approved by the
Tennessee Department of Environment and Conservation (TDEC),
and is protective of human health and the environment. Therefore, no
further action is necessary. These closure activities were conducted
as part of the RCRA closure, which fits with Department of Energy's
(DOE) cleanup strategy to perform all response actions at the Oak
Ridge site in accordance with federal and state laws, standards,
limitations, and criteria.

 
Text: Full-text ROD document follows on next page.



Text:

                                                        DOE/OR/02-1398&D2

                     Record of Decision
                            for
        Kerr Hollow Quarry at the Oak Ridge Y-12 Plant,
                     Oak Ridge, Tennessee

<IMG SRC 095245>

                              PREFACE

This record of decision for Kerr Hollow Quarry (DOE/OR/02-1398&D2)
was prepared in accordance with requirements under the Comprehensive
Environmental Response, Compensation, and Liability Act to present the
selected remedy to the public. The approved Resource Conservation and
Recovery Act closure has been accepted as being protective of human
health and the environment. This work was performed under Work
Breakdown Structure 1.4.12.1 (Activity Data 2306 "Kerr Hollow
Quarry"). This document provides the Environmental Restoration
Program with information about the selected remedy for Kerr Hollow
Quarry, which involves no further action to achieve protection of human
health and the environment at the Kerr Hollow Quarry.

                        ACRONYMS AND ABBREVIATIONS

CERCLA                    Comprehensive Environmental Response, Compensation, and Liability
                          Act
CFR                       Code of Federal Regulations
DOE                       U.S. Department of Energy
Energy Systems            Locksheed Martin Energy Systems
EPA                       U.S. Environmental Protection Agency
ft                        foot
gal                       gallon
ha                        hectare
kg                        kilogram
km                        kilometer
L                         liter
m                         meter
NPDES                     National Pollutant Discharge Elimination System
ORO                       Oak Ridge Operations
RCRA                      Resource Conservation and Recovery Act
ROD                       record of decision
TDEC                      Tennessee Department of Environment and Conservation
Y-12 Plant                Oak Ridge Y-12 Plant
yd                        yard
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                     SITE NAME AND LOCATION

    U.S. Department of Energy
    Kerr Hollow Quarry at the Oak Ridge Y-12 Plant
    Oak Ridge Reservation
    Oak Ridge, Tennessee

                 STATEMENT OF BASIS AND PURPOSE

       This document presents the decision for no further action at the Oak Ridge Y-12 Plant
(Y-12 Plant) Kerr Hollow Quarry in Oak Ridge, Tennessee.  The U.S. Environmental Protection
Agency (EPA) has accepted the approved Resource Conservation and Recovery Act (RCRA)
closure as being protective of human health and the environment.  The closure also satisfies the
requirements of the Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA), as amended, and to the extent practicable, the National Oil and Hazardous
Substances Contingency Plan.  This record of decision (ROD) provides the public with a
consolidated source of information about Kerr Hollow Quarry.

       The state of Tennessee and EPA concur with the U.S. Department of Energy (DOE) in
this decision for no further action at Kerr Hollow Quarry.

                  DESCRIPTION OF SELECTED REMEDY

       Previous action taken was under an approved RCRA closure plan and approved by the
Tennessee Department of Environment and Conservation (TDEC), and is protective of human
health and the environment.  Therefore, no further action is necessary under CERCLA. These
closure activities were conducted as part of the RCRA closure, which fits with DOE's cleanup
strategy to perform all response actions at the Oak Ridge site in accordance with federal and
state
laws, standards, limitations, and criteria.

                       DECLARATION STATEMENT

       Kerr Hollow Quarry was closed according to RCRA regulatory guidance.  Restricted
access provides the necessary protection of human health and the environment, thus no further
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remedial action is necessary under CERCLA to ensure adequate protection of human health and
the environment.  The status of this site under CERCLA will be reviewed every 5 years. Also,
the status of this site will be reviewed as a part of the RCRA postclosure permit process at
least
every 10 years.  Groundwater will be monitored as part of the RCRA postclosure permit
requirements.  Surface water contamination will be periodically monitored at the surface water



discharge point from the quarry as a best management practice.  If statistically significant
contamination is detected in groundwater or surface water at the site, any remediation, if
necessary, will be addressed under CERCLA.

                         APPROVALS

<IMG SRC 0495245A>
James Hall, Manager                                       Date
U.S. Department
Oak Ridge Field Office

<IMG SRC 0495245B>
Earl C. Leming, Director                                  Date
U.S. Department of Energy Oversight Division
Tennessee Department of Environment and Conservation

<IMG SRC 0495245C>
John Hankinson, Regional Administrator                    Date
Region IV
U.S. Environmental Protection Agency
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                       PART 2. DECISION SUMMARY
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            SITE NAME, LOCATION, AND DESCRIPTION

       The Y-12 Plant occupies approximately 320 ha (800 acres) of the DOE reservation and
was built for the U.S. Army Corps of Engineers in the 1940s to support the Manhattan Project.
Figure 2.1 shows a map of the site.

       Kerr Hollow Quarry is a 1.2 ha (3-acre), flooded limestone rock quarry on the Oak Ridge
Reservation about 2.5 km (1.5 miles) south of the Y-12 Plant and approximately 320 m (350 yd)
north of Bethel Valley Road.  Kerr Hollow Quarry is approximately 16.8 m (55 ft) deep and
sheltered on three sides by 18.3-m (60-ft)-high cliffs.  It was operated during the 1940s as a
rock
and gravel quarry, but was abandoned in the late 1940s and allowed to fill with water.

                                    SITE HISTORY

       In the early 1940s, Clinton Engineering Works leased the Kerr Hollow Quarry site to
Ralph Rogers Company, Inc., to provide rock and gravel for construction on the Manhattan
Project.  In the late 1940s, the quality of the stone degraded, the quarry was abandoned, and
the
quarry eventually filled with water.

       The quarry was used as a treatment site for water-reactive, corrosive, or ignitable



wastes
from the Y-12 Plant and the Oak Ridge National Laboratory from 1951 until 1988.  The site
received containers of waste in various sizes consisting mainly of gas cylinders, drums, and
buckets.

       No disposal records are available for activities performed before 1957.  Kerr Hollow
Quarry was not intended for use as a hazardous waste storage or disposal facility.  Instead, it
was
used to treat the wastes and effectively eliminate the hazardous characteristics of reactivity,
corrosivity, and ignitability.

       Records for Kerr Hollow Quarry, dating from 1957, show that approximately 45,450 kg
(50 tons) of hazardous and nonhazardous waste were treated at the site.  The estimated amount
generally included the weight of the containers and the materials inside.  There is no
documented
record of any enriched radiological material in the inventory.

       Water-reactive materials such as lithium and sodium were normally packed in 20-, 120-,
or 220-L (5-, 30-, 55-gal) containers.  After arriving at the quarry, the containers were placed
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on a chute and dropped into the water.  Rifle fire from a protected location was used to
puncture
the containers, allowing water to enter and to react with the contents.  A complete reaction of
the
metal was expected because of the violent nature of the explosion or violent burning that
followed
as the container sank below the surface of the water.  Potentially explosive chemicals such as
picric acid were suspended above the water surface, and their containers were punctured by rifle
fire before being dropped into the water.  Large pressurized vessels containing sodium were
placed in the quarry with their valves and vent pipes in the open position, which allowed water
to enter and react with the sodium as the vessel sank.  Gas cylinders with frozen valves were
vented on the bank of the quarry by puncturing the cylinder wall by rifle fire.  After the early
1970s, the cylinders were returned to the Y-12 Plant for disposal; before then, the breached
cylinders were discarded in the quarry.

       Treatment activities at Kerr Hollow Quarry ceased on November 7, 1988.  Effluent from
Kerr Hollow Quarry has been monitored under the National Pollutant Discharge Elimination
System (NPDES), Permit No. TN 0002968 - Outfall 301, as prescribed in the Clean Water Act.

       During preparation for the RCRA closure in March 1989, a remotely operated underwater
vehicle equipped with a camera surveyed the bottom of the quarry.  Follow-up surveys were
conducted in the spring and summer of 1990.  From these surveys and inventory records, the
containers, cylinders, and other materials viewed on the bottom of the quarry were documented
as the baseline condition expected to be present.  From 1991 through 1993, containers and
materials at the bottom of Kerr Hollow Quarry were shredded, removed, evaluated by health
physics personnel, and placed in B-25 boxes.  Containers and other objects from the bottom of



the quarry were shredded underwater to treat any reactive materials that might remain, thereby
minimizing the hazardous effects from potential release of the residual material.  Shredded
debris
from the quarry was placed in concrete vaults and placed adjacent to the Walk-in Pits in the
Bear
Creek Burial Grounds.  The concrete vaults were subsequently covered with a RCRA cap
according to the approved closure plans for both of those units.

       Removal operations were stopped numerous times to evaluate and change operating
procedures.  Most of these procedural changes were for safety reasons.  Because 10-15 percent
of the gas cylinders in Kerr Hollow Quarry was still pressurized, a special procedure was
developed for inspecting, breaching (if necessary), and removing cylinders.

       Final removal and inspections began in January 1993, which required tracking the items
removed and identifying the items that remained in Kerr Hollow Quarry.  Items that could not
shield reactive material from the water and prevent it from reacting (e.g., solid objects, metal
and
plastic sheets, container lids, broken glass, wire, and pieces of wood) and that were not
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hazardous to human health and the environment were left in the quarry.  Final waste removal and
inspection were completed October 22, 1993.  The last of the operating equipment was removed
from the quarry November 11, 1993.

                           COMPLIANCE HISTORY

       On October 11, 1987, in a letter to the deputy assistant manager for defense programs,
the TDEC advised DOE-Oak Ridge Operations (ORO) that disposal into the quarry after
November 7, 1988, could not be allowed under the Tennessee Water Quality Control Act.  As
determined by TDEC, Kerr Hollow Quarry was a surface impoundment subject to the 1984
Hazardous and Solid Waste Amendments of RCRA; consequently, the quarry either had to be
retrofitted to meet technological requirements or be closed.  In either case, further disposal
was
prohibited after November 7. DOE-ORO directed Lockheed Martin Energy Systems (Energy
Systems) to submit a schedule of its closing by January 8, 1988, in a manner adequate to meet
the closure requirements of a surface impoundment as specified in 40 Code of Federal
Regulations (CFR) 265.

       To comply with the TDEC directive, Energy Systems began a study of alternative methods
of closure.  An initial option of no action was eliminated after study.  Lining the quarry was
rejected on economic and technological bases.  Removing all the water from the spring fed quarry
was without precedent and immediately dismissed as a viable course of action.  Some
consideration was given to filling the quarry with rock, an alternative repudiated for cost and
safety factors.

       The original closure plan called for work to be performed in two phases: a survey (which
would supplement the one done in 1987) to determine the extent of the debris in the quarry, and
the subsequent removal, shredding, and disposal of the debris.

       The closure plan for Kerr Hollow Quarry was submitted to TDEC and conditionally
approved September 28, 1988, but was subsequently revised to reflect changes, as necessary.



The changes were made and documented as R1.  That document constitutes the base plan
authorized by TDEC in 1988.

       The D2 version of the Kerr Hollow Quarry closure plan was approved in April 1993 to
clarify the short-term storage of shredded debris and to more clearly identify the partial
closure
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and final closure requirements. The closure classification was changed from "clean" to "dirty"
due to the possibility that some contaminated material may remain buried in sediment at the
bottom of the quarry.

       The D3 version to the closure plan was approved July 6, 1993, which reflects the
reclassification of the shredded debris from RCRA to non-RCRA status based on statutory
interpretation and the disposition of the debris at the Walk-in Pits in the Bear Creek Burial
Ground at the Y-12 Plant.  Reclassification of the shredded debris was drawn from 40 CFR
268.42.  From that interpretation, the shredded debris, having received water-reactive treatment
through shredding, met the technology-based standard.  Thus, it was not subject to further land
disposal restrictions.

           HIGHLIGHTS OF COMMUNITY PARTICIPATION

       The public comment period for the Kerr Hollow Quarry no further action proposed plan
began June 12, 1995.  This proposed plan was made available in the Administrative Record File
maintained at the DOE Information Resource Center beginning the first day of the public
comment period.  The notice of availability was published in the Knoxville News-Sentinel June
19, 1995.  The notice included a statement that a public meeting concerning the proposed plan
would be arranged, if requested, by June 26, 1995.  A public meeting was not requested.  The
public comment period was held from June 12 through July 18, 1995.  No comments were
received.

                      SCOPE AND ROLE OF THE SITE

       The selected RCRA remedies involved removing the containers, cylinders, and other
materials from the bottom of the quarry.  The RCRA remedies prevent physical exposure to
contaminants and mitigate further migration of contaminants from Kerr Hollow Quarry to
groundwater or surface water runoff.  These RCRA closure activities fit into DOE's cleanup
strategy to undertake response actions at the Oak Ridge site in accordance with federal and
state
laws, standards, limitations, and criteria.
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                 SUMMARY OF SITE CHARACTERISTICS

       Containers and materials at the bottom of Kerr Hollow Quarry were shredded, removed,
and evaluated by health physics personnel, and placed in B-25 boxes.  Final removal and
inspections were begun January 1993, which required tracking the items removed and identifying
the items that remained in Kerr Hollow Quarry.  Items that could not shield reactive material



from the water and prevent it from reacting (e.g., solid objects, metal and plastic sheets,
container lids, broken glass, wire, and pieces of wood), and that were not hazardous to human
health and the environment, were left in the quarry.

       Wells around Kerr Hollow Quarry were sampled before and during the removal operations
as part of detection monitoring requirements.  Results from monitoring the groundwater and
quarry water have not shown contaminant concentrations in excess of regulatory standards.  The
surface water flowing from Kerr Hollow Quarry was also monitored adjacent to the quarry under
an NPDES permit.

                       SUMMARY OF SITE RISKS

    Kerr Hollow Quarry is within a remote, protected area of the Y-12 Plant across Chestnut
Ridge from the main plant.  Only designated and trained DOE or Energy Systems employees or
subcontractors are allowed access to the quarry.  Wildlife has access to the area and may use
the
water in and from Kerr Hollow Quarry.

       Even though small quantities of contaminants may remain within Kerr Hollow Quarry,
direct human exposure pathways do not exist and are not likely to exist in the foreseeable
future
because of the security fencing, locked gates, deed restrictions, and limited access that are
part
of the postclosure maintenance requirements (Rivera 1994).  Some contaminants may be buried
in sediments that are under 16.8 m (55 ft) of water, but making direct exposure to the public to
such deep sediments is highly unlikely.

       Data are insufficient to quantitatively document an ecological risk assessment for Kerr
Hollow Quarry. However, a qualitative evaluation of potential ecological risks indicates no
apparent ecological concern for Kerr Hollow Quarry, based on historical surface water analyses
from NPDES Outfall No. 301.  Because of its proximity to Kerr Hollow Quarry, this outfall was
representative of Kerr Hollow Quarry surface and groundwater quality.  To ensure continued
protection of human health and the environment and to meet post-ROD requirements, DOE will
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monitor groundwater and surface water quality.  Groundwater monitoring will meet pertinent
RCRA permit requirements and surface water monitoring will be conducted as a best management
practice.  The latest quarterly sampling results from monitoring indicate that groundwater
contaminants are below levels of regulatory concern.

       Beyond the potential risk from chronic exposure to contaminants in the Kerr Hollow
Quarry sediments, there is also a potential acute risk from release of the contents from an
unknown intact container that could remain in the quarry.  The subsequent release of
contaminants from such a cylinder or container degraded by rust could result in a significant,
short-term release.  Procedures required by the RCRA Closure Plan would not allow unacceptable
risks to human health and the environment.  A short-term release could result in a short
duration
ecological event, which is not anticipated because closeout activities indicate no such items
were
detected.



                     STATUTORY DETERMINATIONS

       Kerr Hollow Quarry was closed according to RCRA regulatory guidance. Restricted
access provides the necessary protection of human health and the environment to satisfy CERCLA
requirements. Thus, no further remedial action is necessary under CERCLA to ensure adequate
protection of human health and the environment.  Under these circumstances, the statutory
cleanup standards of CERCLA, Section 121, for example, are not triggered.

       The status of this site under CERCLA will be reviewed every 5 years.  Also, the status
of this site will be reviewed as a part of the RCRA postclosure permit process at least every 10
years.  Groundwater will be monitored under the RCRA postclosure permit requiremeres.
Surface water will also be monitored at the surface water discharge point from the quarry
periodically as a best management practice for contaminants.  If statistically significant
contamination is detected in groundwater or surface water at the site, any remediation will be
addressed under CERCLA.

             EXPLANATION OF SIGNIFICANT CHANGES

      No significant changes have been made to the no further action decision selected in the
proposed plan through the regulatory and public comment periods.
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                       PART 3. RESPONSIVENESS SUMMARY
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                       RESPONSIVENESS SUMMARY

       DOE established a public comment period from June 12, 1995, through July 18, 1995,
for interested parties to comment on DOE's proposed plan for Kerr Hollow Quarry.  The
proposed plan states that no further remedial action is necessary to protect human health and
the
environment at Kerr Hollow Quarry.

       The 30-day comment period ended July 18, 1995.  No comments on the Kerr Hollow
Quarry proposed plan were available by that date and no comments were received by July 25,
1995, the latest date to accept mailed comments.  In addition, no public meeting was requested;
therefore, none was held.

                                REFERENCES
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      letter from Fernando Rivera, EPA Region IV, to W. Nelson Lingle, Environmental
      Restoration Division, DOE/ORO.



Energy Systems (Martin Marietta Energy Systems, Inc.).  December 1993.  Closure Certification
      Report for the Kerr Hollow Quarry Site at the Oak Ridge Y-12 Site, Oak Ridge,
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DOE/OR/02-1373&D3

Record of Decision for the 
Lower Watts Bar Reservoir



PREFACE

This Record of Decision for the Lower Watts Bar Reservoir
(DOE/OR/02-1373&D3) was prepared in accordance with requirements
under the Comprehensive Environmental Response, Compensation, and
Liability Act to present the selected remedy to the public. This work was
performed under Work Breakdown Structure 1.4.12.3.1.02 (Activity Data
Sheet 9302, “Lower Watts Bar Reservoir”). This document provides the
Environmental Restoration Program with information about the selected
remedy for Lower Watts Bar Reservoir, which involves continuance of
existing institutional controls and long-term monitoring of water, sediment,
and fish. Information in this document summarizes information from the
remedial investigation/feasibility study (DOE/OR/01-1282&D4) and the
proposed plan (DOE/OR/02-1294&D5).
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ACRONYMS AND ABBREVIATIONS
Ag silver
ARAR applicable or relevant and appropriate requirement
As arsenic
Ba barium
Be beryllium
Cd cadmium
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act
CFR Code of Federal Regulations
cm centimeter
Co cobalt
COE U.S. Army Corps of Engineers
Cr chromium
Cs cesium
Cu copper
DOE U.S. Department of Energy
EPA U.S. Environmental Protection Agency
FFA Federal Facility Agreement
Fe iron
FS feasibility study
g grain
Hg mercury
HQ hazard quotient
IAG interagency agreement
in. inch
lb pound
LWBR Lower Watts Bar Reservoir
Mn manganese
NCP National Oil and Hazardous Substances Pollution Contingency Plan
Ni nickel
ORR Oak Ridge Reservation
OU operable unit
oz ounce
Pb lead
PCB polychlorinated biphenyl
Ra radium
RI remedial investigation
ROD record of decision
SARA Superfund Amendments and Reauthorization Act
Se selenium
Sr strontium
TBC to be considered
TDEC Tennessee Department of Environment and Conservation
TRM Tennessee River mile
TVA Tennessee Valley Authority
Zn zinc
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SITE NAME AND LOCATION

Lower Watts Bar Reservoir Operable Unit 
Oak Ridge Reservation 
Oak Ridge, Tennessee

STATEMENT OF BASIS AND PURPOSE

This decision document presents the selected remedial action for the Lower Watts Bar
Reservoir (LWBR) Operable Unit (OU). This remedial action was selected in accordance with
the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA), as
amended by the Superfund Amendments and Reauthorization Act (SARA) (42 United States
Code 960.1 et seq.), and to the extent practicable, the National Oil and Hazardous Substances
Pollution Contingency Plan (NCP), 40 Code of Federal Regulations (CFR) 300. This
decision is based on the administrative record for this site.

The U.S. Department of Energy (DOE) issues this document as the lead agency. The
U.S. Environmental Protection Agency (EPA) and Tennessee Department of Environment and
Conservation (TDEC) are supportive agencies as parties to the Federal Facility Agreement
(FFA) for this response action, and they concur with the selected remedy.

ASSESSMENT OF THE OU

If actual or threatened releases of hazardous substances from this OU are not addressed
by implementing the response action selected in this record of decision (ROD), they could
present substantial endangerment to public health, welfare, and/or the environment.

DESCRIPTION OF SELECTED REMEDY

• The selected remedy for the LWBR OU addresses the contamination of the Watts
Bar Reservoir area from Tennessee River mile (TRM) 529.9 at Watts Bar Dam
upstream to TRM 567.5 at the confluence of the Clinch and Tennessee Rivers.
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• The response action was chosen from a full range of actions that could possibly
address the two primary risks identified in the remedial investigation (RI). Risks
to human health posed by LWBR include exposure to metals in deep sediment
of the main river channel and to polychlorinated biphenyls (PCBs), chlordane,
aldrin, arsenic, and mercury in fish tissue. The same response actions are
applicable to reducing ecological risk in LWBR.

• The selected remedy uses existing institutional controls to reduce exposure to
contaminated sediment; fish consumption advisories to reduce exposure to
contaminants in fish tissue; and annual monitoring to detect changes in LWBR
contaminant levels or mobility. DOE will be responsible for undertaking any
appropriate CERCLA response actions.

• An interagency agreement (IAG) among DOE, TDEC, EPA, Tennessee Valley
Authority (TVA), and the U.S. Army Corps of Engineers (COE) became
effective  in February 1991. The IAG is used to coordinate and review permitting
and other use activities resulting from DOE operations that could result in the
disturbance, resuspension, removal, and/or disposal of contaminated sediments
or potentially contaminated sediments in Watts Bar Reservoir.

STATUTORY DETERMINATIONS

The selected remedy protects human health and the environment, complies with federal
and state requirements that are legally applicable or relevant and appropriate requirements
(ARARs), and is cost-effective. Hazardous substances above health-based levels will remain
on site if this remedy is implemented. A review will be conducted within 5 years after
commencement of remedial action, according to CERCLA Section 121, to ensure that the
controls and advisories for LWBR continue to adequately protect human health and the
environment. Also, DOE has agreed to provide status reports to TDEC and EPA on the
monitoring and assessment program for LWBR.
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Approvals
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OU NAME, LOCATION, AND DESCRIPTION

The LWBR OU consists of the Watts Bar Reservoir, which is impounded by the Watts
Bar Dam in East Tennessee, almost equidistant (about 62 miles) from the cities of Knoxville
and Chattanooga. Watts Bar Reservoir flows through portions of four counties in East
Tennessee (Loudon, Roane, Rhea, and Meigs). The reservoir extends from the dam at TRM
529.9 upstream on the Tennessee River 72 miles to Fort Loudon Dam (TRM 602.3) near
Lenoir City, and an additional 24 miles up the Clinch River to Melton Hill Dam (Clinch River
mile 23.1) near Oak Ridge.

The LWBR study area extends from TRM 567.5 at the mouth of the Clinch River to
TRM 529.9 at Watts Bar Dam (Fig. 2.1). Under CERCLA, the downstream boundary of the Oak
Ridge Reservation (ORR) is Watts Bar Dam. Watts Bar Reservoir is one of nine mainstream
impoundments on the Tennessee River between Paducah, Kentucky, and Knoxville, Tennessee.
This reservoir provides flood control, hydropower generation, navigation, municipal and
industrial water supply, wildlife habitat, and recreation.

The downstream boundary of the ORR was placed at Watts Bar Dam because earlier
studies had shown that the vast majority of sediment-associated contaminants released from
ORR had collected in lower Watts Bar Reservoir. Consequently, concentrations of
sediment-associated contaminants released from ORR are much lower in reservoirs
downstream of Watts Bar Dam. The level of Oak Ridge-derived contaminants detected in past
studies in the Tennessee River system below the Watts Bar Dam were well below the
concentrations determined to be of human health concerns by the baseline risk assessment
within the Watts Bar Reservoir.

OU HISTORY

LWBR is contaminated because of past activities at DOE’s ORR and other non-DOE
sources. ORR is comprised of three major installations—the Oak Ridge National Laboratory,
the Oak Ridge Y-12 Plant, and the Oak Ridge K-25 Site (formerly the Oak Ridge Gaseous
Diffusion Plant). These facilities were built in the 1940s as research, development, and
process facilities in support of the Manhattan Project. Activities at these facilities have
resulted in the release of hazardous substances and radioactive contamination to the on-site
and off-site environment. In March 1995, DOE presented the public with the proposed plan for
LWBR and solicited public comments. The proposed plan presented monitoring and
institutional controls as the preferred remedial action.



2-4JT950327.2DH/CJE September 18, 1995

The current or threatened release of hazardous substances from CERCLA-specific sites
on ORR is the focus of current source control actions. These releases are being quantified at
the source; similarly, remedies will be effected at the source. The LWBR RI determined
contaminant concentrations in LWBR fish, water, and sediment and the threat those
contaminants might pose to human health and the environment. The measurement of ambient
concentrations in these media inevitably integrates all of the contaminant sources mentioned
above for ORR, as well as any non-ORR sources that contribute to LWBR.

HIGHLIGHTS OF COMMUNITY PARTICIPATION

An RI/feasibility study (FS) was conducted in accordance with CERCLA requirements,
including the public participation requirements of CERCLA Sections 113(K)(2)(B)(i-v) and
117. Newspaper notices indicated the availability of documents at the Information Resource
Center in Oak Ridge, Tennessee, and announced public meetings. The RI/FS and proposed plan
were released to the public in March 1995. DOE encourages public participation in
commenting on the preferred alternative for LWBR and set a comment period of March 24 to
April 28, 1995. An information bulletin was also prepared to summarize this proposed action
and facilitate community participation.

Public meetings were held April 4, 1995, in Kingston, Tennessee, and April 11, 1995,
in Spring City, Tennessee. The Responsiveness Summary of this ROD provides a summary of
the major issues raised during the public comment period. This decision document presents
the selected remedial action for management of LWBR in accordance with CERCLA, as
amended, and NCP to the maximum extent practicable. The decision for this site is based on
the Administrative Record.

SCOPE AND ROLE OF THE OU

LWBR is the first impoundment downstream of ORR. Contaminants from ORR are
primarily transported to LWBR by the Clinch River. Any surface waters originating on or
passing through ORR flow into the LWBR OU. Because the reservoir is an efficient sediment
trap, LWBR OU sediments contain contaminants released from ORR and have the potential of
receiving current or future contaminant releases. The selected remedy for the LWBR OU
addresses potential risks caused by ingestion of vegetables grown in contaminated sediments
and contaminated fish, milk, and meat.
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OU CHARACTERISTICS

Construction of Watts Bar Reservoir began in 1939 to provide navigation, flood
control, and hydrogeneration of electricity. Land surrounding the reservoir is currently used
for residential, agricultural, industrial, resort, and recreational purposes. Waters of the
reservoir are used for domestic water supply, industrial water supply, fish and aquatic life,
recreation, irrigation, livestock watering, wildlife, and navigation. LWBR is not a direct source
of drinking water for municipalities; however, Rockwood and Spring City drinking water
intakes could be impacted during high water conditions by reverse flow. Kingston drinking
water intake in the Tennessee River above LWBR is also impacted by reverse flow.

The LWBR OU is an integrator of waterborne substances in the Clinch and Tennessee
Rivers. Once these substances enter the LWBR OU, they may be found in the water, sediment,
or biota. The fate of a substance depends on the flow rate of the reservoir’s surface water and
the physical and chemical properties of the substance. Dissolved substances are usually flushed
through the reservoir in a matter of weeks, whereas particle-associated substances may
accumulate in the sediments and remain indefinitely.

Peak concentrations of  137Cs and Hg are found in deep-water sediments in the old river
channel. The highest concentrations of each are generally buried 20-80 cm (8-32 in.) in the
sediments of the old river channel. Near-shore sediments contain 137Cs near background levels.

Particle-associated and dissolved contaminants accumulate in LWBR OU biota.
Contamination of LWBR OU fish with PCBs and pesticides is documented. Sampling data
indicate that sediment and surface water contamination by organic compounds is minimal.
Inorganic contaminants in LWBR OU sediments are similar to those found in other TVA
reservoirs. They include As, Ba, Be, Cd, Cr, Cu, Fe, Pb, Mn, Hg, Ni, Se, Ag, and Zn.
Radionuclides detected in sediment, fish, or surface waters include  137Cs, 60Co, 90Sr, and 226Ra.

SUMMARY OF OU RISKS

A baseline risk assessment evaluated potential current and future risk to human health
and the environment posed by radioactive and chemical contaminants at LWBR if remedial
action was not taken. Results from this assessment were used to determine a need for action
at the site.
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The greatest risk to human health from contaminants in LWBR is associated with the
consumption of certain PCB-contaminated fish species. Mercury, chlordane, aldrin, and
arsenic in fish also pose potential risks. Because of their low body weight, children are
potentially at greater risk than adults; most contaminants pose a potential threat only to
children. If deep-water sediments were dredged and used for farming, several contaminants
could pose a risk to human health through consumption of the resulting agricultural products
(i.e., vegetables, milk, and meat). In place, these sediments do not pose a risk to human health
because no exposure pathway exists. Levels of ORR contaminants in near-shore sediments are
low. No unacceptable risk to human health from LWBR surface water was identified for any
exposure pathway.

The screening level ecological risk assessment indicated that LWBR sediment is
potentially toxic to benthic organisms, although conclusive evidence is lacking and the cause
of any toxicity has not been established. Additional data will be collected through a long-term
monitoring program as a component of the 5-year CERCLA review of the ROD.

Risk assessment provides the basis for actions and indicates the exposure pathways that
need to be addressed by the remedial actions. It serves as the baseline, indicating what risks
exist if no action is taken. Table 2.1 lists the exposure pathways and the contaminants that have
cancer risks of > 10-4 or hazard quotients (HQs) > 1.

Risk presented by remaining contaminants steadily diminishes through continued decay
of radioactive materials, environmental degradation, and the deposition of additional river
sediment over existing contaminated areas. Some of the potential problems, particularly with
137Cs, will greatly diminish over time without further action. Monitoring of water, sediment,
and fish will continue to detect any change in risk to human health and/or the environment.

HUMAN HEALTH RISKS

The human health risk assessment in the LWBR OU Risk Assessment Report assessed
risk to the public based on five scenarios:  (1) a fisherman whose family eats his catch most
days, (2) a person living near the shore who spends much of each year in contact with (and
sometimes ingesting) near-shore sediments and the surface water, (3) a family that uses
dredged sediments as topsoil and subsists mostly on livestock and vegetables from their farm,
(4) a family that irrigates their farm with surface waters and subsists mostly on livestock and
vegetables, and (5) a family that uses raw, untreated surface water as a drinking water source.

For the LWBR OU, the fish ingestion pathway is the most significant exposure pathway
for human health risk, even though only PCBs pose a cancer risk greater than 1 x 10-4. Mercury
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concentrations in fish produced an HQ of 1.5 for a child 3-6 years of age. Chlordane and aldrin
concentrations in fish produced HQs of 5.4 and 1.0, respectively, for children. Catfish, striped
bass, hybrid striped bass-white bass, white bass, sauger, carp, small mouth buffalo, and
largemouth bass are the most contaminated fish species.

Human health risk assessment results are interpreted as follows:

• Ingestion of certain fish species from the LWBR OU at an average rate near 54 g
(1.9 oz)/day for 30 years can result in carcinogenic and noncarcinogenic health
effects.

• Surface waters of the LWBR OU do not present an unacceptable risk from chemical
or radionuclide contamination, even in extremely conservative conditions.

• Shallow, near-shore sediments of the LWBR OU do not present an unacceptable
risk to the public.

• Sediments in the main channel of the LWBR OU do not present a risk to the public
if left undisturbed, but can present a noncarcinogenic hazard to human health if
dredged and used as topsoil for agriculture.

Actual or threatened releases of hazardous substances from this OU, if not addressed
by implementing the response action selected in this ROD, may present substantial
endangerment to public health, welfare, and/or the environment.

ENVIRONMENTAL RISKS

An ecological risk assessment summarized existing information. More conclusive
ecological risk assessments will likely be performed using data collected in the Clinch River
RI and some LWBR monitoring data. Current data suggest that benthic organisms and
pisciverous wildlife might be at risk, but a specific cause is unknown and feasible remedies do
not currently exist. After careful review of ecological risk data, DOE has determined that no
remedial action to reduce ecological risk is required for the LWBR environment. Data from
the Clinch River/Poplar Creek RI and the post-ROD monitoring on LWBR will be used to
confirm that this decision remains acceptable.
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DESCRIPTION OF ALTERNATIVES

SHORT-TERM EFFECTIVENESS

Regulatory procedures on sediment-disturbing activities and fish consumption
advisories are effective in the short term.

LONG-TERM EFFECTIVENESS

The preferred alternative has the best long-term effectiveness. Health risks under this
alternative  would not exceed current levels and future risks would diminish as natural
processes continue (radioactive decay for contaminants in sediment and decrease of
contaminant concentrations in fish as source areas on land are removed). Institutional controls
on sediment disturbance and fish consumption would remain in place. Additional controls
could be implemented if human or ecological exposure to contaminants change.

REDUCTION OF TOXICITY, MOBILITY, AND VOLUME THROUGH TREATMENT

Although natural processes would reduce contaminant toxicity, mobility, and quantity
under this alternative, active treatment would not take place. The monitoring plan included in
this alternative will allow DOE, in cooperation with the state of Tennessee and EPA, to
determine any changes in toxicity, mobility, or quantity of contaminants.

IMPLEMENTABILITY

The state of Tennessee and other federal agencies are already implementing the main
components of the preferred alternative. The IAG for Watts Bar Reservoir Permit
Coordination defines DOE’s responsibility to support activities that are above and beyond
normal permitting requirements as related to sediments contaminated by DOE activities. The
monitoring plan could be easily implemented because similar activities have been in progress
for many years at ORR.

COST

The cost of the preferred alternative is much lower and a more effective use of funds
when compared to active remediation of sediments.
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THE SELECTED REMEDY

DOE, EPA, and the state have determined that controls and advisories are the most
appropriate remedy for the LWBR OU, based on a review of CERCLA requirements, detailed
analysis of the alternative, and public comments. This alternative represents the best balance
among the evaluation criteria for remedial actions when considered in the context of public
comments received.

CONTINUANCE OF EXISTING CONTROLS, AND ADVISORIES REGARDING LWBR
ACTIVITIES

One threat to human health posed by the LWBR OU is consumption of certain species
of fish. Under the Tennessee Water Quality Control Act, TDEC 1200-4-3, TDEC is authorized
to issue fish consumption advisories to protect the public. The Division of Water Pollution
Control in TDEC currently posts two types of fish consumption advisories at approximately
50 public and private access points surrounding the LWBR OU. A precautionary advisory, the
mildest form of advisory, warns children, pregnant women, and nursing mothers to avoid eating
white bass, sauger, carp, smallmouth buffalo, and largemouth bass. All others are warned to
limit consumption of those fish to 1.2 lb/month. A no consumption advisory warns the public
to avoid eating catfish, striped bass, and hybrid striped bass-white bass in any amount. LWBR
OU advisories are issued because of PCB content in fish tissues. The recent revisions (July
30, 1995) to fish advisory procedures changed the standards so that the no consumption
advisory is for typical consumers and protects to a level of 10-4, while the precautionary
advisory is for sensitive consumers such as pregnant women and children and protects to a
level of 10-5. When an advisory is issued or changed, a press release is issued and signs are
placed at highly used access points. A list of advisories is printed in the Tennessee Fishing
Regulations published by the Tennessee Wildlife Resources Agency. Telephone numbers are
provided if the public desires further information regarding an advisory. TDEC provides
standards for domestic water supplies and water quality criteria for recreational waters (TCA
69-3-101, et seq. and TDEC 1200-4-3). These standards protect the public by ensuring that
drinking water taken from the LWBR OU is treated to a safe level for public consumption and
by ensuring that contaminant levels in the reservoir are low enough for safe recreational use.

As lead agency, DOE will continue working with appropriate statutory authorities
through the IAG to coordinate and support the implementation of existing institutional controls
and advisories. DOE must consider, propose, and implement appropriate response actions if
an
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existing control or advisory becomes ineffective for any reason or if a sediment-disturbing
activity would, because of sediments contaminated by DOE activities, be potentially harmful
to human health and/or the environment.

MONITORING PLAN

Monitoring of water, sediment, and biota will be continued to determine if there is a
change in the currently calculated risk that would pose a threat to human health and/or the
environment. Monitoring will be coordinated with TVA, TDEC, and other federal, state, and
local agencies. Monitoring will begin in Fiscal Year 1996 and will continue for as long as
necessary. Data summary reports will be produced and made available to the public. Collected
data will be used in the CERCLA-required review of the remedial action. If data warrant, a
review will be conducted earlier.

THE STATUTORY DETERMINATION

As lead agency, DOE’s primary responsibility is to undertake remedial actions that
achieve adequate protection of human health and the environment. In addition, Section 121 of
CERCLA establishes several other statutory requirements and preferences. This remedial
action is protective of human health and the environment; complies with CERCLA (as amended
by SARA), federal, and state requirements directly associated with this action; and is
cost-effective.

PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

Analysis of existing data reveals no unacceptable risk to human health or the
environment from sediments, fish consumption, or surface water in LWBR OU under the
conditions that this alternative will maintain. This alternative is protective in that DOE will
ensure that future activities which disturb sediments within LWBR will be done in a manner
that is protective of human health and the environment. Natural sedimentation will continue to
cover existing contamination and reduce its availability to the environment. Also, radioactive
decay of 137Cs will lessen its contribution to risk over time. This alternative will allow DOE
to monitor for any increase in contaminant levels and is protective in that DOE could respond
to any increases in the overall system or to areas of higher concentrations should such areas
be found. There will be no unacceptable short-term risks or cross-media impacts as a result
of implementation this remedy.
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COMPLIANCE WITH ARARs

There are no chemical-, location-, or action-specific ARARs for the selected remedy;
however, there is to-be-considered (TBC) guidance for institutional controls when residual
radioactivity is left in place.

INSTITUTIONAL CONTROLS

Institutional controls will continue to limit access and exposure. There are no
regulatory requirements specifying institutional controls for CERCLA units. However, DOE
Order 5400.5, Chapter IV, requires administrative (institutional) controls for long-term
management in areas containing residual radioactivity. Active controls specified in the DOE
Order and TBC guidance include restrictions, fences, and warning signs.

COST EFFECTIVENESS

Costs associated with the selected remedy are dependent on the number and location
of permit requests for sediment-disturbing activities.

USE OF PERMANENT SOLUTIONS AND ALTERNATIVE TREATMENT
TECHNOLOGIES

This action provides institutional controls for LWBR sediment disturbance and fish
consumption advisories. Such institutional controls are necessary to protect human health and
the environment.

PERMANENT REMEDY

This action constitutes a permanent solution. The remedial action defined in this ROD
reduces the threat to human health and the environment. Monitoring will indicate whether
changes to the remedial action are needed in the future.

The statutory preference for treatment will not be met because removal and treatment
of the contaminated soil is not a practical or implementable solution. The implementation of
the selected alternative at the LWBR OU satisfies these requirements of CERCLA Section
121.
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EXPLANATION OF SIGNIFICANT CHANGES

There are no significant changes to the chosen alternative presented to the public in the
proposed plan.
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PART 3.  RESPONSIVENESS SUMMARY
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RESPONSIVENESS SUMMARY

This section of the ROD documents formal public comments on the Proposed Plan for
Lower Watts Bar Reservoir made during the two public meetings or submitted in writing during
the public comment period and presents DOE’s response to all comments received. The public
comment period was March 24, 1995, through April 28, 1995. A public meeting was held April
4, 1995, in Kingston, Tennessee, and April 11, 1995, in Spring City, Tennessee, as part of the
community participation process. In addition to these public meetings, DOE has periodically
was held briefings and other meetings with public officials, special interest groups, and the
public.

This responsiveness summary serves three purposes. First, it informs DOE, EPA, and
TDEC of community concerns about the site and the community’s preferences regarding the
proposed remedial alternative. Second, it demonstrates how public comments were integrated
into the decision-making process. Finally, it allows DOE to formally respond to public
comments.

This report is prepared pursuant to the terms of the 1992 FFA among DOE, EPA, and
TDEC, as well as other requirements, including:

• CERCLA as amended by SARA, 42 United States Code, Section 9601, et seq.;
• NCP, 40 CFR, Part 300; and
• Community Relations in Superfund, A Handbook , January 1992,

EPA/540/R-92/009.

After reviewing transcripts from public meetings and written comments, DOE grouped
comments according to common issues, summarized each comment (sometimes direct quotes
are provided rather than a summary), and prepared a response to each issue and comment.

ISSUE 1:  FISH CONSUMPTION ADVISORIES

Comment:  Mark Lenox asked which species of fish are part of the fish consumption
advisories for LWBR.

Comment:  Katie Lenox asked where the advisories are available to the public.

Comment:  An unidentified person asked why DOE is posting fish consumption
advisories if DOE isn’t responsible for the PCB contamination.



3-3JT950327.2DH/CJE September 18, 1995

Comment:  Robert Cheetham asked if more recent data were available and why a more
recent fish consumption advisory brochure wasn’t printed (the brochure was dated March
1992).

Comment:  Robert Cheetham also asked if fish consumption advisory data showed an
improvement in the PCB levels in fish.

Comment:  Carl Escabar stated “In relation to the question about the advisory, when we
sell licenses to tourists we hand out fishing regulations, or we’re supposed to. Many of us do
not because we don't want to scare our guests. The statements that were made tonight are
printed in the fishing regulations by the state of Tennessee and if you were to read them as a
tourist they would scare the hell out of you. You wonder if you should even go near the water.
Now tonight we saw on the screen a statement that said that if a thousand people were to eat
a half pound of fish fillets for thirty years four would have a statistical probability of having
a health risk. The question I have for the people from Tennessee is:  Why is a statement like
that not included in the fish advisory so that people could make a better judgment as to whether
they should stay on Watts Bar Lake, should fish, should spend money in our community? These
are important things, but the state of Tennessee has been asked this question many times and
has never reacted. My question is:  Why and when will we see something that is designed for
tourists? Thank you.”

Comment:  Bob McHone said that fish advisories should be printed more often and
shouldn’t have any suppositions—only the facts.

Comment:  An unidentified person asked if smallmouth bass have been tested.

Comment:  Ernest Brakebill asked if the risk associated with consumption of catfish
could be put into perspective by comparing it to secondhand smoke or pesticides on
vegetables.

Comment:  Robert Cheetham said, “The advisories say catfish should not be consumed.
If I caught a catfish next week and ate it would I die? That’s what tourists think when they come
in here and read this. The advisories are worded wrong and are far too conservative.”

Comment:  Katherine Marsh asked why commercial fishing for catfish is allowed if
there is a no consumption advisory in place. She also asked how can we know that store-bought
fish are clean and safe if they are allowed to catch those fish in contaminated lakes.

Comment:  James Talley said that the fish consumption advisories are too conservative.
He wants DOE/TDEC to be responsible but reasonable. He then asked if the conditions in
LWBR are better than the advisories make it seem.
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Comment:  An unidentified person asked if mercury contamination of LWBR fish is
a problem.

Response:  The TDEC Division of Water Pollution Control issued the fish consumption
advisories to fulfill the requirements of state law and keep the public informed of potential
health hazards. There are two types of advisories in place for Watts Bar Reservoir. A “no
consumption” advisory is in place for catfish, striped bass, and hybrid striped bass-whitebass.
A “precautionary advisory” is in place to limit consumption of whitebass, sauger, carp,
smallmouth buffalo, and largemouth bass to less than 1.2 lb/month. Smallmouth bass have not
been tested, but a safe assumption would be that they contain similar contaminant levels as
largemouth bass. The fish consumption advisories are distributed in several formats. TDEC
issues a brochure that describes the advisory program in full. The advisories are listed in the
annual Tennessee Fishing Regulations, provided in the TVA publication RiverPulse, and
posted on signs at major boat ramps and public fishing locations throughout the reservoir.
PCBs are the primary contaminant that prompted TDEC to issue these advisories. Mercury is
in LWBR sediments, but is not concentrated in the fish tissues to the extent that it is a danger
to human health. Data for these advisories are collected regularly. There has been little change
in the PCB levels in fish tissue. Since the advisory has not changed, a new brochure has not
been printed recently. However, a new brochure/advisory may be issued in the near future.

The advisories are based on contaminant levels and risk levels set by the U.S. Food and
Drug Administration and EPA. The contaminant levels that could cause risk to human health
have been studied for many years. Only widely accepted calculations are used to determine if
advisories are or are not needed. The risks incurred by eating certain fish from Watts Bar are
considered involuntary. That means the consumer did not put the contamination there and has
not chosen to put himself at risk. It is difficult to compare involuntary risk to voluntary risk
like smoking or riding a motorcycle without a helmet. Risk numbers used to set these
advisories are total excess cancer risks. These numbers exceed the average, everyday risk of
developing cancer (1 in 6 will develop cancer on average). The state will consider comments
regarding the wording of the advisories. DOE is not in any way in charge of the advisories
currently in place. The preferred alternative does not provide for DOE taking over or changing
any of the existing advisories. The advisory program is a state of Tennessee program that DOE
believes is effective in limiting consumption of contaminated fish. The preferred alternative
in this ROD is for this program to remain in place and managed by the state of Tennessee.
Changes in the wording for these advisories must be a state of Tennessee activity. If the state
of Tennessee stops the advisory program, then DOE would consider what steps would need to
be taken to protect the public from any contaminants in fish tissue that were still a human
health risk.
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The logic behind allowing commercial fisherman to harvest fish that are on the advisory
is that the risk calculated for the advisory program assumes that all the fish a person each day
for 30 years come from Watts Bar. This risk is higher than the risk for the occasional
consumer who goes to the store and purchases fish. At the store a person would get fish from
a variety of locations and their total consumption of contaminated fish would be much lower
than a fisherman who eats only Watts Bar catfish his entire life.

ISSUE 2:  DREDGING AND CONTAMINATED SEDIMENTS

Comment:  An unidentified person asked “What is the probability that dredging might
occur in LWBR?”

Comment:  An unidentified person wanted to know how the sediment would be
contained if dredging were to take place.

Comment:  Mike Swafford asked how common it was for people to dredge the lake and
use the sediments for agricultural purposes.

Comment:  Jim Conners said he was told that EPA had to approve a dredging permit and
that it would take 5 years, so he couldn’t dredge near-shore sediment at his property. He
wanted to know if this ROD would change TVA policy.

Comment:  Don Reed said he thought he was told previously that the worst
contamination was north of Sand Island. The new RiverPulse says that sediment quality at the
dam is poor, but it shows no other sampling locations until Kingston. “Have contamination
locations or sediment quality changed? What constitutes poor sediment quality at the dam?”

Response:  TVA and COE records show that no dredging of deep main channel
sediments has ever occurred in LWBR. Should dredging be needed, the area to be dredged
would be sampled to determine if contamination was a problem. If that area was contaminated,
special techniques and equipment could be used to remove the sediment without spreading too
much contamination. Once sediment was removed, it would be disposed of in a safe place,
depending on state and federal laws. There is an interagency working group in place among
EPA, TDEC, TVA, COE, and DOE to review all applications for dredging or other potential
sediment-disturbing activities. This review is designed to protect public health and the
environment from any contamination that may be in the reservoir from past DOE activities.
This working group forwards an opinion to TVA, COE, or TDEC, depending on which agency
is responsible for actually approving the particular permit. The agency that approves permits
does so based on the
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working group opinion and other criteria, which have nothing to do with contaminated
sediments. Alterations to floodplains or blockage of a navigation channel would be typical of
the considerations for approving a permit.

Past TVA sediment sampling occurred near the dam and near Kingston. The data from
these samplings have remained fairly consistent throughout the years. TVA rated sediment
quality near the dam as poor, based on conditions such as low oxygen, high levels of ammonia,
and general poor living conditions for organisms that live on the surface sediments.

ISSUE 3:  HUMAN HEALTH RISK

Comment:  Ernest Brakebill asked if the fish could be killed and restocked to protect
human health and allow fish consumption.

Comment:  Vida Monday asked about the effects on humans harmed by the
contaminants found in LWBR, if cancer was the only effect, and if swimming or drinking the
water could harm a human.

Comment:  An unidentified person asked about the health effects of metals in the
sediment.

Comment:  Bob McHone asked if loggerhead turtles were safe to eat.

Comment:  Walter Lloyd asked if other laboratories besides DOE have conducted these
analyses.

Comment:  James Talley asked if there were other health risks in LWBR besides eating
fish.

Comment:  Valerie Day asked if the risks in LWBR were appreciably higher than in
other lakes.

Comment:  The Local Oversight Committee wanted to know what the proposed plan
meant by stating that the surface water in LWBR was “relatively clean.”

Response:  Killing the existing fish population in Watts Bar Reservoir would be a
drastic measure and it would be difficult for the reservoir to recover from such an action and
difficult to implement. Restocked fish would eventually (within 2 or 3 years) have similar
contaminant
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levels to the fish currently in LWBR (see response to Issue 5). Contaminants in the sediment
and water would eventually be concentrated in fish tissues. Water coming into LWBR from the
Tennessee River and Clinch River would still contain similar contaminant concentrations.
Surface waters of LWBR are relatively clean in that contaminant concentrations are low
enough to pass the safe drinking water standards of state and federal laws. There are
contaminants present, but their concentrations are very low. Also, there may be bacterial
contamination in LWBR from cattle, septic systems, or sewage treatment plants. Across the
country, and much of Tennessee, lakes have low levels of toxic metals, pesticides, and PCBs.
Many lakes in Tennessee and other parts of the U.S. have fish consumption advisories in place
because of PCBs in fish tissue. There are other lakes with more contaminated fish and other
lakes with sediment contamination.

PCBs are suspected carcinogens, so exposure at high levels over a lifetime may result
in cancer. Chlordane is also a carcinogen. Other than fish consumption, the risk is due to
ingestion of vegetables, meat, or milk from the agricultural use of sediments dredged out of
the main river channel (which hasn’t yet occurred). The metals in these sediments can be
carcinogens or toxic. Toxic metals can damage human kidneys, liver, central nervous system,
and other organs/tissues. The water in LWBR would not harm humans if they swam or drank
the water (unless that area was contaminated by bacteria as mentioned above).

Turtles are thought to accumulate contaminants at about the same rate as fish, so there
is a chance that loggerhead turtles are not entirely safe to eat.

Multiple laboratories, including an EPA laboratory, have done the chemical analyses
used to prepare the RI. The results from all the laboratories were very similar.

ISSUE 4:  ECOLOGICAL RISK

Comment:  An unidentified person asked what ecological health meant.

Comment:  Barbara Walton asked if there is a plan to reduce the uncertainty associated
with the ecological risk assessment.

Response:  Ecological health refers to the safety and well-being of animals that live in
and around the reservoir (fish, crayfish, worms, birds, mink/otter, insects, etc.). This
ecological risk assessment does not consider the impacts that these animals have on humans,
but the impact that contamination caused by humans has on the animal itself. The monitoring
plan for LWBR will allow collection of additional data that can be used to reduce uncertainties
associated with ecological risk. In addition, information from the Clinch River/Poplar Creek
RI has been used
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as a worst-case scenario for LWBR to determine if DOE contaminants are causing ecological
damage. Should additional sampling reveal a significant risk to the ecology posed by DOE
contamination, EPA, TDEC, and DOE would consider further actions.

ISSUE 5:  POLYCHLORINATED BIPHENYLS

Comment:  An unidentified person asked if PCBs were a DOE contaminant.

Comment:  Ernest Brakebill asked where PCBs in fish tissue are coming from if the
sediment and water don’t have much detectable contamination.

Comment:  Mike Swafford asked if LWBR would continue to have PCB input.

Comment:  An unidentified person asked if the PCBs are coming from industrial waste
or where else.

Response:  PCBs were widely used in industrial and commercial equipment until their
ban in 1976. DOE was one of many users of PCBs around the Clinch and Tennessee Rivers.
Because of their widespread use and their tendency to accumulate in fatty tissue, PCBs are
routinely detected in fish samples. PCBs are typically higher in lakes and rivers that are below
large cities or areas where extensive electrical equipment is used. PCBs enter the water and
sediment in extremely low levels that are barely detectable using today’s best instruments.
Organisms that live in the water and sediment accumulate small amounts of PCBs in their
tissue. As large organisms (such as a largemouth bass) eat these smaller animals, the PCBs
begin to concentrate and reach higher concentrations that eventually may be a risk to humans.
There are probably still small amounts of PCBs coming from the industries and cities that used
to have PCB equipment, and the PCB chemical itself was designed to last a very long time
without degrading. PCBs will continue to be a problem throughout the world for many more
years. Eventually, PCB concentrations in fish tissue should begin to decline.

ISSUE 6:  MONITORING AND ASSESSMENT

Comment:  Amy Fitzgerald asked how this ROD and the decision DOE has made will
be reassessed every 5 years, and if changing the Superfund law would alter that assessment
process.

Comment:  The Local Oversight Committee stated, “A reliance upon the DOE to fund
and help carry out a monitoring program with a long time horizon is questionable given that
Congress is currently assessing the functions of the agency, as well as substantially reducing
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DOE’s environmental management budget. The current plan does not ensure adequate funding
for the protection of citizens’ health in the event of budgetary cutbacks, or the possible
elimination of the DOE.

To ameliorate this concern, it may be necessary to establish a trust fund which would
guarantee the availability of funds for long-term monitoring and other institutional controls.
The existence of such a fund would provide assurances to down-stream residents that the
agencies are committed to the minimization of current and future risks associated with
contamination stemming from the Oak Ridge Reservation.”

Response:  The FFA parties have decided that this ROD will be reviewed yearly when
monitoring plan data are provided. Even if the law changes, this legally binding document would
still require EPA, TDEC, and DOE to review the monitoring data and assess effectiveness of
the preferred alternative. Should DOE be split apart or replaced, this ROD would still be in
place, and EPA and TDEC would require the agency that receives this portion of DOE’s duties
to adhere to the requirements set forth in the ROD and in CERCLA. By documenting this
decision in a CERCLA ROD, DOE is committing itself (or DOE’s successor) to carrying out
the monitoring and assessment and providing the necessary institutional controls should TVA,
COE, or TDEC be unable to implement their specific statutory authorities. EPA and TDEC are
committed to enforcing this ROD through any legal means necessary, and DOE or a successor
will be legally required to fund the DOE activities called for in the ROD. Federal funding from
Congress to DOE is based in part on regulatory drivers or legal mandates. A project that DOE
is legally required to do (such as that mandated in a ROD) is given a higher priority for funds
than other projects that may not have any legal basis.

ISSUE 7:  UPSTREAM AND DOWNSTREAM CONCERNS

Comment:  Mark Lenox asked when a study would be available that presented the data
on contamination of the Clinch River, Melton Hill, and the Emory River.

Comment:  An unidentified person asked if this ROD was for areas below Watts Bar
Dam.

Response:  An RI is being conducted on Clinch River, Poplar Creek, Melton Hill, and
a portion of Emory River. Results of this investigation will be available to the public in late
summer 1995. So far, data appear to be similar to LWBR. This ROD was only for Lower Watts
Bar Reservoir, which begins at Watts Bar Dam and includes the reservoir up to the confluence
of the Clinch River with the Tennessee River.
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ISSUE 8:  OTHER CONCERNS

Comment:  Don Richardson asked about the TVA aquatic plant management program
on Watts Bar and upstream.

Response:  Vegetation has declined throughout the system in recent years. During the
mid- to late-1980s there was little rain—the low flow and turbidity allowed greater light
penetration and plants grew much faster and in areas they hadn’t previously grown. Plant
eradication was necessary in some instances to maintain navigation. No spraying was done on
Watts Bar last year and none is planned for this year. Natural conditions have eliminated the
need for weed control. Spraying for weeds is only done when necessary. Upstream reservoirs
have little weed growth and have not been sprayed.

Comment:  An unidentified person asked if anything regarding this decision will be
placed in local papers.

Response:  Community relations is an important part of CERCLA projects and DOE
activities. Public notices and meetings have been ongoing for this project. Further mention of
this project in the papers during the coming years is likely.

Comment:  Barbara Walton asked if the risk for sediment disturbance has been assessed
in the event of a 100-year rain and breakage of the dam.

Response:  These activities were assessed during the RI/FS process. A 100-year rain
has occurred during the past two decades, and sampling indicates there was little sediment
disturbance. A heavy rain would tend to bring silt from the local land and streams into the
reservoir rather than scour the existing sediments from the bottom of the reservoir. In the
event of a dam failure, damage to the environment and the loss of life would result from
flooding rather than contamination. The sediments that wash downstream during a dam failure
would be spread over a wider area; therefore, concentrations of contaminants would decrease.
Direct exposure to these sediments is not a significant health threat, and the only scenario of
concern would still be the growing of crops or cattle on farmland composed entirely of Watts
Bar main channel sediments. The contaminated sediments would be spread over a wider area
in diluted form and would not pose a risk to human health in the event of a dam failure or
100-year rain.

Comment:  Barbara Walton suggested that longer comment periods should be provided
for public review of complex documents.
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Response:  The public review period that DOE provides is mandated by CERCLA and
is legally required to be no less than 30 days. The comment period for this proposed plan was
36 days. However, this comment will be considered for future actions.

Comment:  The Local Oversight Committee asked how the cost effectiveness of the
alternatives could be compared if a formal cost estimate of the preferred alternative was not
prepared.

Response:  The cost of active removal or containment of sediments over the majority
of the main channel in LWBR was estimated to be $30–40 billion. The cost associated with
the other agencies’ institutional controls and advisories cannot be determined. Cost will
depend on the particular situations that occur in the permitting of sediment-disturbing
activities. The main portion of the cost that DOE will be responsible for is the implementation
of a monitoring program. The approximate cost of the annual monitoring is $1.5 million.
Administrative cost for the IAG-coordinated activities has not been determined.

Comment:  The Local Oversight Committee asked if the Meigs County executive and
DOE can meet to discuss the implementation of this preferred alternative.

Response:  DOE would be happy to meet with anyone who desires to do so at a mutually
convenient time.

Comment:  An unidentified person said that he thought the public meeting was a good
one.

Comment:  Barbara Walton said that she was in general agreement with the preferred
alternative.

Response:  Thank you very much.

LETTERS RECEIVED FOLLOWING THE COMMENT PERIOD FROM C. S.
SANFORD

Letter Dated April 5, 1995

Comment:  What was the developed alternatives time period of analysis?

Response:  Based on the questions that follow, we suspect that you are asking if there
were distinct time periods over which the advantages or improvements of each alternative were
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measured as compared to some other criteria, such as no action. In the case of LWBR, there
are no such time periods involved. According to standard EPA guidance, alternatives are judged
first on their effectiveness in protecting human health and the environment, then on other
criteria. The goals are to reduce or eliminate exposure to contaminants, not to estimate effect
over time. The latter is a component of risk assessments.

Comment:  Was a cost-benefit analysis or capital investment plan used?

Response:  A cost-benefit relationship is built into the risk analysis process performed
under CERCLA. Risk action levels for a particular contaminant reflect a cost-benefit decision.
Please refer to Chapter 5 in the LWBR RI/FS.

Comment:  What was the period of costs? What was the period of health effects? (20,
50, or more years?)

Response:  The answers to these questions vary with the contaminant and with the
exposure scenario. Specific periods are listed individually in Chapter 5 of the LWBR RI/FS.

Comment:  Are there health risk estimates which approach the half-life of the
endangering toxics?

Response:  None of the contaminants of concern have a “half-life” because none are
radioactive.

Comment:  Is EPA’s intent to remove dredging as a viable alternative?

Response:  The responsibility for future activities on LWBR rests with DOE and DOE
does not consider dredging a viable alternative at this time. EPA and TDEC must concur with
DOE’s decision. EPA strongly supports the use of institutional controls for this portion of
LWBR contamination.

Comment:  Does the law require a preference for permanent treatment of the toxics?

Response:  All other things being equal, CERCLA specifies a preference for permanent
treatment. However, it is a preference, not a requirement. In the case of LWBR, treatment
would create short-term elevation in risk and environmental impacts that outweigh the
long-term risk reduction.
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Comment:  Is EPA’s preference in contradiction to permanent treatment?

Response:  For reasons explained in the FS and proposed plan, DOE’s preference does
not include permanent treatment. EPA concurs.

Comment:  Is it EPA’s position that “No Action” will prevent off-site migration of the
toxics?

Response:  The chosen alternative for LWBR is not “no action.” It is DOE’s position
that the chosen alternative will prevent risk to the public from the contaminants present in
LWBR sediment, and EPA concurs.

Comment:  Is it EPA’s position that natural events will not disrupt the present river
bottom and its layer of contaminated mud.

Response:  There is no evidence that natural processes have significantly disturbed the
contaminants deposited in the 1950s, and there is no evidence that future disturbance will
occur.

Comment:  Is it EPA’s conclusion that the Clean Water Act has no legal authority over
the off-site contamination?

Response:  EPA believes that DOE has met or exceeded all requirements of the Clean
Water Act [33 U. S. C. Sect. 1251], CERCLA, and the National Contingency Plan with respect
to the pending decision for LWBR.

Comment:  Does EPA know of drinking water supplies located on this river body?

Response:  There are three. All test their water in accordance with state and federal
requirements. None show any indication of ORR-related contaminants.

Comment:  Did EPA utilize any computer models for clean-up alternatives?

Response:  No. Modeling studies of individual sites is not part of EPA’s role in the
CERCLA process. However, Lockheed Martin Energy Systems, a contractor to DOE, used a
one-dimensional model to estimate aspects of sediment transfer in LWBR. Please refer to
page 3-70 of the LWBR RI/FS.
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Comment:  Was active bottom transport of mud for streambed over-burden considered
a positive or negative benefit?

Response:  Please refer to Chapter 5 in the LWBR RI/FS.

Comment:  If a computer model was used, then what was the time period of
consideration and were seasonal variations used?

Response:  Please refer to Chapter 5 in the LWBR RI/FS.

Comment:  Did any computer model utilize a time period which included the “100 year
flood” or its counter-part, the 100 year drought?

Response:  Yes. The model was used to estimate the effects of a localized 100-year
storm and a regional 100-year storm.

Comment:  Does any computer model have the capability to analyze the results of a
flash flood during a drought?

Response:  Although such modeling might have some value on land or in small feeder
streams, reservoirs are controlled bodies of water that have neither flash floods nor droughts.
Please see previous question on high-water events.

Comment:  Were epidemiological studies used which placed a weighing factor on
groups involved in water recreation as being more at risk than other groups?

Response:  CERCLA uses an assessment of potential risk process rather than
conducting epidemiological surveys in determining potential threats of contaminants to human
health. Please refer to Chapter 5 of the LWBR RI/FS, particularly pages 5-14 through 5-16.

Comment:  Does the annual average dose of toxics include probabilities of occurrence
for specific upset conditions which could affect the water recreation user community?

Response:  To allow for such variations in exposure, the CERCLA risk process selects
a relatively high value (reasonable maximum exposure) to ensure that the risk assessment
results approach the worst-case exposure possible from the contaminants.
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Comment:  Is it EPA’s position that DOE's miscellaneous discharge of radioactive
materials into the non-radiological treatment plant is a safe practice?

Response:  DOE does not discharge to local treatment plants. All DOE discharges are
regulated by local, state, and federal laws.

Comment:  Does EPA know of any law which prohibits this practice from polluting the
navigable waterways?

Response:  The Clean Water Act prohibits the discharge of certain pollutants into
navigable waters. However, ORR conforms to all CWA regulations and is regulated by NPDES
and other discharge requirements.

Comment:  Does the EPA have knowledge of COE’s comments on dredging cost
estimates? Does EPA have records of requesting COE comments on dredging activity for the
cost study?

Response:  COE was provided the opportunity to review the drafts of the RI/FS,
proposed plan, and ROD.

Comment:  Does EPA believe that COE is qualified in giving cost estimates for
dredging?

 Response:  COE is one of many groups capable of preparing an appropriate cost
estimate for dredging LWBR.

Letter Dated May 22, 1995

Comment:  (To Victor Weeks) Would you please supply information that addressees
proposals that would reduce health risks over the projected life-of-the-plant of Watts Lake
with consideration of the time constraints for natural de(cay?) of the radioactivity?

Response:  Please refer to Chapter 5 of the LWBR RI/FS.

Comment:  Does EPA possess the definitive and all-inclusive model or does it exist on
a Martin Marietta/DOE main-frame or super-computer on the DOE reservation at ORNL?

Response:  No. Modeling studies of individual sites is not part of EPA’s role in the
CERCLA process. However, Lockheed Martin Energy Systems, a contractor to DOE, used a
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one-dimensional model to estimate aspects of sediment transfer in LWBR. Please refer to
page 3-70 of the LWBR RI/FS.

Comment:  Presuming that the models portray increasing sophistication and accuracy
for decision making, then what role does your office have in recommendations for model
improvement or for rejection of results?

Response:  The model used for LWBR provided useful information, but decisions on
alternatives are only based in small part on the results of such models. The principal basis for
such decisions is risk assessment. Please refer to Chapter 5 of the LWBR RI/FS.

Letter Dated July 7, 1995

Comment:  I must presume that there are 10,000 Ac-ft to be dredged. Is this a
continuous operation ot are there several mobilization requirements with intermittent and
seasonal constraints.

Response:  Dredging would be more or less continuous until the remediation is
completed. Obviously, many movements of equipment would be necessary to dredge the entire
reservoir. The estimated time to complete the work through the final disposal of the sediments
was over 20 years.

Comment: Does your referenced one-dimensional “computer” model have a variable
river flow rate for a constant-mass or constant-volume unit of measure?

Response:  Please refer to page 3-70 in the LWBR RI/FS.

Comment:  It was my understanding that there was contamination down to a three foot
mud depth; so, was the “depth of 2 ft” just a generalization, an average thus implying different
depths; hence, an extant hydro survey.

Response:  The 2-ft depth was used as a general estimate of the overall volume involved
in the dredging approach. Many areas will have no sediments or contaminants. The actual depth
that would be required would be determined during the initial phase of the work.

Comment:  How accessible is the Oak Ridge Environmental Information System
database?
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Response:  Currently, there is no mechanism for the public to directly access the Oak
Ridge Environmental Information System (OREIS). Eventually, the state of Tennessee will
have direct access and will serve as a conduit for public access. Hard copy data are available
as part of the administrative record file and can be retrieved as needed. The DOE OREIS staff
can process specific electronic requests. Some reimbursement of costs incurred in handling
data may be required.

Comment:  Do fields (i.e., matrices) of computer information, as discussed above, exist
on the referenced database (previous sentence)?

Response:  Data from the LWBR study are currently on the data base.

Comment:  Are there any plans to evaluate the conditions as discussed in the main body
of this letter? Computer models for four dimensional analysis of sediment deposition and the
use of these models to compare costs of alternatives.

Response:  This level of modeling is not required for this site. Sufficient  information
for assessment of risk is available from other sources. Please refer to Chapter 5 of the LWBR
RI/FS.

Comment:  What have been the time periods of analysis for computer or manual
calculations?

Response:  For the sediment transport modeling, 1991 to 2021. Please see page 3-70
in the RI/FS.

Comment:  Have these calculations or any cost-benefit calculations included:  loss of
use, reserved contingencies, impairment of use, secondary positive economic activities, etc.?

Response:  These factors are not involved in the sediment transport model.

Letter of August 18, 1995

Comment:  Re. OREIS database; does this database supply information to other
databases (e.g., EPA GIS, etc), especially regarding off-migration of pollutants?

Response:  Not at present.
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Note:  A meeting was held September 14 1995, in Oak Ridge, Tennessee, to discuss certain
aspects of the Clinch River/Poplar Creek/Lower Watts Bar environmental restoration program.
Mr. Sanford attended and he was briefed and questions were answered by DOE, EPA, TDEC,
Lockheed Martin Energy Systems, and Jacobs ER Team. Mr. Sanford feels that there are many
issues regarding the process followed in reaching the decision (the CERCLA process) that
need to be addressed. All of the meeting participants agreed to continue responding to his
requests for information and answering his questions as best possible; however, this document
will continue onward for regulatory approval.
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OAK RIDGE RESERVATION (USDOE)

Site Information:

Site Name: OAK RIDGE RESERVATION (USDOE)
Address: OAK RIDGE, TN

 
EPA ID: TN1890090003
EPA Region: 04

 

Record of Decision (ROD):

ROD Date: 12/28/1995
Operable Unit: 27
ROD ID: EPA/ROD/R04-96/247
 
Media: soil, groundwater

 
Contaminant: Trichloroethene

 
Abstract: Please note that the text in this document summarizes the Record of

Decision for the purposes of facilitating searching and retrieving key
text on the ROD. It is not the officially approved abstract drafted by
the EPA Regional offices. Once EPA Headquarters receives the
official abstract, this text will be replaced.

The Oak Ridge Reservation (ORR) Oak Ridge Associated
Universities (ORAU) South Campus Facility is located in Oak
Ridge, Tennessee. It is southeast of the Oak Ridge Y-12 Plant at the
intersection of Pumphouse Road and Bethel Valley Road on the
eastern edge of ORR. The facility was an experimental station
consisting of pasture area, several buildings, and wastewater
treatment facilities. Buildings in the northwest area of the South
Campus Facility are still used, primarily as office and storage space.
Hay is harvested from the pasture areas.

Originally, the Oak Ridge Institute for Nuclear Studies operated
South Campus Facility. In 1966, the Oak Ridge institute for Nuclear
Studies became ORAU. In 1975, the name of the facility was
changed to the Comparative Animal Research Laboratory. ORAU
assumed control of the laboratory in 1981. Since its formation in
1992, the Oak Ridge Institute for Science and Education (ORISE)
has managed South Campus Facility. In 1993, ORAU South Campus
Facility was renamed ORISE-Scarboro Operations Site. For



consistency with previous documentation, the site is referred to as
South Campus Facility in this document.

South Campus Facility was originally an experimental station where
radionuclide effects on animals were studied. Activities and
buildings at South Campus Facility either supported research on
exposed animals or managed those animals before and after exposing
them to radiation. South Campus Facility included pasture, barns,
laboratories, mechanical buildings, surgical and necropsy rooms,
carpentry shops, a steam power plant, storage areas, and wastewater
treatment facilities and ponds. Potential contamination at South
Campus Facility was investigated because operations at these
facilities may have resulted in the release of chemical and/or
radioactive substances to the environment. Buildings in the
northwest area of South Campus Facility are still used as office and
storage space. Hay is harvested from the pasture areas.

 
Remedy: This response action fits into the ORR cleanup strategy by

addressing soil and groundwater contaminated with trichloroethene
(TCE) at the ORAU South Campus Facility. The site poses no
unacceptable current or future risk to humans or the environment,
provided the TCE-contaminated groundwater is not used as a
drinking water source. The United States Department of Energy
(USDOE) has selected a no action remedy for the site. The no action
alternative includes periodic sampling to ensure that natural
attenuation in the zone of contamination continues as expected. In
addition, a statement will be placed in the property title notifying
potential owners of the contamination. The monitoring and the title
statement will provide, at a minimal cost, institutional controls that
help ensure the site continues to pose no unacceptable risk.

 
Text: Full-text ROD document follows on next page.



Text:

                                 Record of Decision for Oak Ridge Associated
                                         Universities South Campus Facility Oak
                                         Ridge, Tennessee

                             Date Issued-December 1995

                                    Prepared by Jacobs ER Team 125 Broadway
                                  Avenue Oak Ridge, Tennessee under contract
                                  DE-AC05-93OR22028

                                    Prepared for U.S. Department of Energy
                             Office of Environmental Restoration and Waste
                             Management

                            PREFACE

The Record of Decision for Oak Ridge Associated Universities South Campus
Facility Oak Ridge, Tennessee (DOE/OR/02-1383&D3) was prepared in accordance
with requirements under the Comprehensive Environmental Response, Compensation,
and Liability Act and documents the selected remedy.  This work was performed
under Work Breakdown Structure 1.4.12.5.1.01 (Activity Data Sheet 8390 "Oak
Ridge Associated Universities").  Publication of this document meets a Federal
Facility Agreement milestone of November 26, 1995.  This document provides the
Environmental Restoration Program with information about the no action remedy
selected for the Oak Ridge Associated Universities South Campus Facility.  While
called "no action," this alternative actually entails periodic sampling and
placement of a statement in the property title notifying potential owners of the
contamination.  Information in this document summarizes information from the
remedial investigation/feasibility study (DOE/OR/02- 1274&D2, V1 and V2) and the
proposed plan (DOE/OR/02-1310&D3).

                    ACRONYMS AND ABBREVIATIONS

bgs       below ground surface CERCLA        Comprehensive Environmental
Response, Compensation, and Liability Act of 1980 DOE U.S. Department of Energy
EPA      U.S. Environmental Protection Agency ER environmental restoration FS
feasibility study ft          foot gpm gallons per minute km         kilometer L
liter m        meter æ microgram MW        monitoring well ORAU          Oak
Ridge Associated Universities ORISE       Oak Ridge Institute for Science and
Education ORR       Oak Ridge Reservation RI      remedial investigation ROD
record of decision TCE        trichloroethene TDEC Tennessee Department of
Environment and Conservation Y-12 Plant  Oak Ridge Y-12 Plant
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                                 SITE NAME AND LOCATION

     U.S. Department of Energy Oak Ridge Reservation Oak Ridge Associated
        Universities South Campus Facility Oak Ridge, Tennessee

                             STATEMENT OF BASIS AND PURPOSE

     This record of decision (ROD) presents the selected remedial action for the
Oak Ridge Reservation (ORR) Oak Ridge Associated Universities (ORAU) South
Campus Facility in Oak Ridge, Tennessee.  The action was chosen in accordance
with the Comprehensive Environmental Response, Compensation, and Liability Act
of 1980 (CERCLA), as amended by the Superfund Amendments and Reauthorization Act
of 1986, 42 United States Code Section 9601 et seq., and to the extent
practicable, the National Oil and Hazardous Substance Contingency Plan (40 Code
of Federal Regulations 300).

     This decision is based on the administrative record for ORAU South Campus
Facility, including the remedial investigation (RI)/feasibility study (FS)
report (DOE 1995a), the proposed plant (DOE 1995b), and other documents
contained in the administrative record file for this site.

     This document is issued by the U.S. Department of Energy (DOE), Region IV
of the U.S. Environmental Protection Agency (EPA), and the Tennessee Department
of Environment and Conservation (TDEC).  DOE is the lead agency for site
activities.  EPA and TDEC are supportive agencies as parties of the Federal
Facility Agreement for this response action and concur with the selected remedy.

                           DESCRIPTION OF THE SELECTED REMEDY

     This response action fits into the overall ORR cleanup strategy by
addressing soil and groundwater contaminated with trichloroethene (TCE) at the
ORAU South Campus Facility. Because the site poses no unacceptable current or
future risk to humans or the environment provide the TCE-contaminated
groundwater is not used as a drinking water source, DOE has selected a no action
remedy for the site.  The no action alternative includes periodic sampling to
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ensure that natural attenuation in the zone of contamination continues as
expected.  In addition, a statement will be placed in the property title
notifying potential owners of the contamination. The monitoring and the title



statement will provide, at a minimal cost, institutional controls that help
ensure the site continues to pose no unacceptable risk.

                                 DECLARATION STATEMENT

     The no action alternative is adequate to ensure protection of human health
and the environment as directed by CERCLA Section 121(b).  However, 5-year
reviews are required by CERCLA Section 121(c) because hazardous constituents
will remain on site.  The reviews will be conducted every 5 years until natural
attenuation in the zone of contamination decreases TCE concentrations below
regulatory levels of concern.
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                              SITE LOCATION AND DESCRIPTION

     The ORR ORAU South Campus Facility is southeast of the Oak Ridge Y-12 Plant
(Y-12 Plant) at the intersection of Pumphouse Road and Bethel Valley Road on the
eastern edge of ORR, approximately 32 km (20 miles) west of Knoxville, Tennessee
(Fig. 1).  The facility was an experimental station consisting of pasture area,
several buildings, and wastewater treatment facilities.  Buildings in the
northwest area of South Campus Facility are still used, primarily as office and
storage space.  Hay is harvested from the pasture areas.

     Following is a brief description of several aspects of the site.  More site
description details are found in the RI/FS (DOE 1995a).

     In general, the site slopes southeastward toward Scarboro Creek embayment.
The topography in the developed northwestern corner of the site has been
modified by the installation of roads, buildings, and associated drainage
control ditches and storm drain/sewer systems.

     Riparian wetlands, ranging in width from about 1.5-9 m (5-30 ft), flank the
entire length of Scarboro Creek.  Emergent and wet meadow wetlands are found at
the mouth of Scarboro Creek at Scarboro Creek embayment.  None of the wetlands
will be affected.



     Scarboro Cemetery, on the western border of South Campus Facility, is the
only known cultural resource on the site and will not be affected.

     South Campus Facility is within the city limits of Oak Ridge, Tennessee.
Oak Ridge has a population of 27,310. Industrial, residential, and office
expansion of Oak Ridge has occurred in several directions, including toward
South Campus Facility.  Future growth in the area is expected.

     Groundwater in the unconsolidated zone mimics the local topography and
flows to Scarboro Creek embayment.  Deeper groundwater flows in the strike
direction of the bedrock.

                                      SITE HISTORY

     On November 21, 1989, EPA placed ORR on the National Priorities List under
CERCLA. On January 1, 1992, a Federal Facility Agreement was implemented by DOE,
EPA, and TDEC.
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The agreement provides a procedural framework and schedule for evaluating,
prioritizing, and managing areas of contamination on ORR.  The agreement
specifies that CERCLA procedures be followed to evaluate and remediate
contamination problems.

     Originally, the Oak Ridge Institute for Nuclear Studies operated South
Campus Facility. In 1966, the Oak Ridge Institute for Nuclear Studies became
ORAU.  In 1975, the name of the facility was changed to the Comparative Animal
Research Laboratory.  ORAU assumed control of the laboratory in 1981.  Since its
formation in 1992, the Oak Ridge Institute for Science and Education (ORISE) has
managed South Campus Facility.  In 1993, ORAU South Campus Facility was renames
ORISE-Scarboro Operations Site.  For consistency with previous CERCLA
documentation, the site is referred to as South Campus Facility in this
document.

     South Campus Facility was originally an experimental station where
radionuclide effects on animals were studied.  Activities and buildings at South
Campus Facility either supported research on exposed animals or managed those
animals before and after exposing them to radiation.  South Campus Facility
included pasture, barns, laboratories, mechanical buildings, surgical and
necropsy rooms, carpentry shops, a steam power plant, storage areas, and
wastewater treatment facilities and ponds.  Potential contamination at South
campus Facility was investigated because operations at these facilities may have
resulted in the release of chemical and/or radioactive substances to the
environment.  Buildings in the northwest area of South Campus Facility are still
used as office and storage space.  Hay is harvested from the pasture areas.  DOE
intends to maintain control of this site for the foreseeable future.

     ORISE still used the structures at the site.  When the structures are no
longer necessary, acceptance into the decontamination and decommissioning
program will be considered if remediation is  necessary.



     Since 1988, the following investigative activities have been performed at
South Campus Facility:

     �  1988-five underground storage tanks and associated contaminated soil
           removed and treated;

     �  1988-89-groundwater monitoring wells installed and sampled;

     �  1989-scoping survey written and existing data reviewed;
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     �  1991-CERCLA site inspection conducted;

     �  1993-CERCLA RI performed; and �  1994-1995-groundwater monitored
      quarterly.

     Using information from earlier studies and the RI field work, and RI report
and an FS were developed concurrently and presented in a single document. The RI
characterized contamination of the soil, groundwater, and surface water at South
Campus Facility and concluded that the site poses no unacceptable current or
future risk to human health or the environment.  The FS presented the relative
benefits of a range of potential remediation alternatives such that, in the
event an unacceptable risk to human health or the environment was found, an
appropriate remedial alternative could be selected and implemented.  The
proposed plan then presented DOE's determination that no action was necessary
and solicited public comment on the determination.     The "Responsiveness
Summary" documents public comments received and DOE's response to the comments.
The ROD documents the selected remedy for South Campus Facility.

                         HIGHLIGHTS OF COMMUNITY PARTICIPATION

     The RI/FS and proposed plan were released for public comment May 27, 1995.
The notice of the availability of these two documents was published in The Oak
Ridger and the Knoxville News-Sentinel newspapers May 17 and 24, 1995. The
administrative record file contains all the documentation DOE considered in
selecting the remedial action for South Campus Facility.  The administrative
record file is available at the Information Resource Center, 105 Broadway
Avenue, Oak Ridge, Tennessee 37830.  A 30-day public comment period for the
RI/FS and the proposed plan began May 27, 1995.  The public was informed that a
public meeting would be held, if requested.  No meeting was requested, and the
public comment period ended June 26, 1995.  Two comments were received during
the public comment period.  They are addressed in the "Responsiveness Summary"
of this document.
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                      ORR SCOPE AND ROLE OF SOUTH CAMPUS FACILITY WITHIN THE
                                  STRATEGY



     The goals of the ORR Environmental Restoration (ER) Program are to achieve
compliance with environmental regulations that protect human health and the
environment, and to reduce risks to human health and the environment that are
results of contaminated, inactive disposal sites. Some of the operable units
under the overall ER Program are on the ORR but not within the boundaries of the
Y-12 Plant, Oak Ridge K-25 Site, or Oak Ridge National Laboratory.  ORAU is
responsible for two such operable units:  South Campus Facility (the subject of
this document) and Freels Bend Area.

     All for the buildings remaining on the South Campus Facility are actively
used by ORAU, now called ORISE, in support of their Oak Ridge Operations.  All
of the out-buildings, other than the main barn, have been demolished.  There are
no plans to demolish any buildings on the main campus.

     This ROD addressed the area outside of the buildings.  Future CERCLA
activities may be conducted at this site in association with facility
decontamination and decommissioning activities.

                                  SITE CHARACTERISTICS

     During the RI, soil, surface water, sediment, and groundwater were sampled
and analyzed for contamination.  Most compounds were near background levels.  In
addition, many chemicals were detected in a few samples.  TCE was detected in
soil and groundwater just east of a mechanical building in a 2,025 mý
(22,400-ftý) area approximately 1.6 m (5 ft) deep (Fig.2). No historical or
facility operations records document the release of TCE or suggest the original
source of the TCE.  The nearby mechanical building has been used as a
maintenance garage. TCE is an effective degreaser and may have been used at the
maintenance garage.  Detected groundwater TCE concentrations ranged from 380 to
1,400 æg/L.  TCE concentrations up to 3 æg/L were detected in the shallow
bedrock well at a depth of 23 ft bgs.  Laboratory analysis has detected
degradation products of TCE at the site, indicating that local environmental
factors naturally degrade TCE.  Due to the low estimated overall quantity of
TCE, its ability to naturally degrade, and the slow rate of migration, TCE is
not likely to emerge into surface water at concentrations above regulatory
limits (DOE 1995a).
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     Benzene was detected at low levels in the groundwater from one monitoring
well.  The well intercepted a bedding plane directly down-dip from the former
location of the underground storage tanks that were removed in 1988. The
location suggests the benzene is residual from the underground storage tanks.

     Surface water at the site consists of Scarboro Creek, intermittent streams,
drainage ditches, storm sewers, swine water ponds, and Scarboro Creek embayment.
All of the features drain into Scarboro Creek embayment and eventually into
Melton Hill Lake.  Shallow groundwater emerges as wet weather springs near the
embayment.

     Groundwater at South Campus Facility is not currently used at the facility



or at any nearby locations, and there is little potential for future residential
use of South Campus Facility groundwater.  Municipal water serves, and is
expected to continue to serve, the site, further reducing the need for future
residential groundwater use.  DOE does not plan to relinquish control of South
Campus Facility; consequently, residential development is not likely with the
next 20 years.  In addition, groundwater wells in the immediate vicinity of the
TCE contamination could not be relied upon to meet minimum requirements for
residential use (DOE 1995a).  Therefore, the domestic use of groundwater at the
site is an incomplete exposure pathway.

                                   SUMMARY OF SITE RISKS

     As part of the RI (DOE 1995a), a baseline risk assessment concluded that no
unacceptable risk to human health or the environment is posed by contaminants
identified in the sampling and analysis at South Campus Facility if groundwater
within the TCE zone is not used as a drinking water source.  The results are
summarized in this section.

HUMAN HEALTH RISK ASSESSMENT

     The human health risk assessment evaluated the potential for increased
cases of cancer and other illnesses.  Cancer risk is an estimate of the
incremental increase in the probability that an exposed individual could develop
cancer, based on an assumed frequency of exposure projected over a lifetime.
Noncancer risk for each contaminant of concern is estimated by dividing a
calculated daily intake rate by the intake rate indicated in toxicity studies to
cause adverse health effects.

JT950629.2DH/CJE December 7, 1995

� The assessment of human health risk considered chemical and radiologica
        contaminants across a range of conservative current and future exposure
        scenarios.  Current users included outdoor maintenance workers and hay
        harvesters.  Hypothetical future users included a full-time worker,
        recreational visitors, and residents.

     At South Campus Facility, no current or future scenarios evaluated had
unacceptable risk levels.  The domestic use of groundwater at the site would
result in unacceptable risk.  However, as discussed in the Site Characteristics
section, DOE has determined that this is an incomplete exposure pathway.

     Table 1 summarizes the human health chemical risks at South Campus
        Facility.

Table 1.  Summary of chemical carcinogenic risks and noncarcinogenic hazard
                     indices for South Campus Facility, Oak Ridge, Tennessee

     Receptor          Media       Location      Carcinogenic Noncarcinogenic
                                                        risk hazard index

 Current full-time  Soil   Throughout SCF      5 X 10-6             0.0004
    employee             Soil     Main Campus           9 X 10-6      0.001

   Maintenance      Soil   Drainage Ditch      5 X 10-6          0.01 worker



     Sediment   Drainage Ditch      3 X 10-5          0.02

  Current/future    Soil   Throughout SCF      8 X 10-6          0.0004 adult
recreational    Sediment       Scarboro Creek      3 X 10-5          0.001 user
Soil   Drainage Ditch      8 X 10-6          0.0009 Sediment Drainage Ditch
4 X 10-5       0.001

  Future adult      Soil   Throughout SCF      8 X 10-5          0.0005 resident

  Future child      Soil   Throughout SCF      3 X 10-5          0.01 resident

Reference:  DOE 1995a

SCF= South Campus Facility

     According to EPA guidance, a total pathway risk that exceeds 1 X 10-4 or a
hazard index that exceeds 1 indicates a level of concern in terms of exposure to
a given medium.  The risk
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assessment (DOE 1995a) concluded that surface water at South Campus Facility
contains no contaminants of potential concern.  Groundwater in the TCE area used
as a drinking water source would result in a carcinogenic risk of 4 X 10-3 and a
hazard index of 19.  However, groundwater in the TCE area is not considered a
drinking water source.  Therefore, South Campus Facility has no unacceptable
risk.

ECOLOGICAL RISK ASSESSMENT

     The ecological risk assessment evaluated the potential environmental
effects of site contaminants on wildlife expected to be present at South Campus
Facility.  The contaminants of concern for this remedial action determination,
TCE and benzene in groundwater, do not present an unacceptable risk to wildlife
or plants.

                        DESCRIPTION OF THE NO ACTION ALTERNATIVE

     South Campus Facility poses no unacceptable risk to humans or the
environment. Therefore, no remedial action is necessary to ensure protection of
human health and the environment as directed by CERCLA Section 121(b).  Pursuant
to EPA Office of Solid Waste and Emergency Response Directive 9234.2-01/FS-4
(EPA 1994), there are no applicable or relevant and appropriate requirements for
a no action alternative.  The no action alternative includes periodic sampling
to ensure that evaluations completed in support of the RI are accurate and that
natural attenuation in the zone of contamination continues as expected.  A
notice of the contamination will be recorded with respect to the contaminated
parcel in Anderson County property records.  The monitoring and title statement
will provide, at a minimal cost, an additional level of assurance that the site
poses no unacceptable risk.  A 5-year review is required by CERCLA Section
121(c) because hazardous constituents will remain on site.  The reviews will be



conducted every 5 years until natural attenuation in the zone of contamination
decreases TCE concentrations below regulatory levels of concern.  A description
of planned sampling activities follows.

     The sampling locations are indicated in Figure 2.  MW-19 is about 10 m (30
ft) east of the northeastern corner of the mechanical building.  It is the
monitoring well in which the highest concentrations of TCE were found during the
RI and quarterly groundwater monitoring.  MW-19 is screened in the
unconsolidated zone (< 10 ft bgs).  MW-43a, MW-43b, and MW-43c comprise a well
cluster in the bedrock approximately 53 m (1790 ft) downgradient (i.e., plant
south) of MW-19.  MW-43a is screened 13-23 ft bgs, MW-43b 55-65 ft bgs, and
MW-43c 165-
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175 ft bgs.  Collection of groundwater from these locations will document the
decrease in TCE concentrations, is likely to show the maximum TCE concentration
in the area at any given time, and will indicate the direction of TCE migration.
Surface water will be collected from a ditch approximately 55 m (180 ft)
downgradient of the MW-43 well cluster.  Sampling of the surface water in the
ditch must occur during the rainy season (i.e., January or February); otherwise,
the ditch might be dry.  The surface water sample will show whether an
unacceptable level of TCE is emerging from the ground and flowing into Scarboro
Creek embayment.

     Samples will be collected from the five locations described previously once
every 2 years as long as TCE contamination above acceptable levels is present.
The first sampling event will occur during the rainy season closest to and
within 2 years of the signing of this ROD.

     The 5-year review will consider the results of the RI, the quarterly
groundwater monitoring program, and the 2-year sampling events to assess the
rate of TCE degradation.

     The cost estimate for the no action alternative is presented in Table 2.
Five-year and 30-year escalated (i.e., accounting for inflation) cost estimates
are presented.  The actual cost will depend on the time required for natural
degradation to decrease TCE concentrations below regulatory levels of concern.

Table 2.  Estimated 5-year and 30-year costs for South Campus Facility, Oak
Ridge, Tennessee

Line item      5-year cost    30-year cost ($)             ($)

Deed restriction      4,000            4,000 Sampling         5,000 37,000
Analysis            3,000           27,000 OREIS integration     4,000 33,000
5-year review(s)    2,000           13,000 Overhead         2,000 16,000
Contingency         7,000           45,000

Total cost           27,000          175,000

OREIS = Oak Ridge Environmental Information System
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                            EXPLANATION OF SIGNIFICANT CHANGES

     The proposed plan for South Campus Facility was released for public comment
in May 1995.  The proposed plan identified the no action alternative as the
preferred alternative.  DOE received two comments during the public comment
period.  DOE, EPA, and TDEC reviewed the comments and determined that no
significant changes to the remedy, as originally identified in the proposed
plan, were necessary.
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                                 RESPONSIVENESS SUMMARY

     This "Responsiveness Summary" documents the formal public comments on the
Proposed Plan for South Campus Facility (DOE/OR/02-1310&D3) and the DOE response
to the comments. Two comments were submitted in writing during the 30-day public
comment period that began May 27, 1995, and ended June 26, 1995.

     The no action alternative presented in the proposed plan is now the
selected remedy for South Campus Facility.  This decision is based on the
administrative record for South Campus Facility, including the RI/FS report (DOE
1995a), proposed plan (DOE 1995b), public comments, and other documents
contained in the administrative record file for this site.

     This "Responsiveness Summary" serves three purposes.  First, it provides
DOE, EPA, and TDEC with information about community concerns with the site and



preferences regarding the preferred alternative presented in the proposed plan.
Second, it demonstrates how public comments were integrated into the
decision-making process.  Third, it allows DOE to formally respond to public
comments.

COMMUNITY PREFERENCES

     DOE received two comments on the proposed plan.  Both concurred with the no
action selected remedy.  However, the first commentor disputed DOE's claim that
groundwater at the facility cannot be used for drinking water due to the low
yields.  He cited a groundwater spring west of South Campus Facility and
historic records on groundwater use at a school that once existed on the site.
The second commentor suggested format changes to the proposed plan. Since the
proposed plan had already been finalized and released for public comment at the
time the comment was made, it cannot be changed.  DOE will consider the
suggested format changes on future proposed plans.

INTEGRATION OF COMMENTS

     The ROD clarifies that DOE focused on several factors in determining that
no action is necessary to ensure protection of human health and the environment.
These considerations are:

     1.  Groundwater wells in the area of TCE contamination have low yields and
            could not be relied upon to meet minimum requirements for
            residential use.  The first commentor disputed this point.  As
            stated previously, he cited a groundwater spring
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         west of South Campus Facility and historical records on groundwater use
            at the school that once existed on the site.  DOE investigated these
            points for clarification. Apparently a bedrock spring yielding 1-2
            gpm is located west of the site.  TCE is mainly in the
            unconsolidated zone.  Migration through the unconsolidated zone is
            controlled by shallow groundwater flow, which mimics the local
            topography.  Shallow groundwater near the TCE area flows south to
            the Scarboro Creek embayment. Therefore, it is unlikely TCE
            migration would impact the spring.  There are no known bedrock
            springs on South Campus Facility.  Verbal records indicate that the
            school used a groundwater well after it was rebuilt in 1939 until
            DOE assumed control of the site.  No records exist on productivity
            of this well, and it is not known if the well could have met the
            minimum requirements for residential use.  Regardless, DOE
            recognizes that these references are provided as examples of
            possible groundwater use within the same geologic formation.
            Therefore, the ROD clarifies DOE's remedial action decision focused
            on yields in the immediate area of TCE contamination and not on
            yields in the entire region. 2.  DOE concurs that data from a few
            groundwater monitoring wells are not sufficient to completely
            characterize groundwater flow in carbonate systems.  As a result,
            DOE cannot absolutely guarantee that the groundwater at South Campus



            Facility will never be used as drinking water.  For this reason, the
            selected remedy includes inserting a statement in the property title
            to alert any future site users to the TCE contamination and
            discouraging any future residential use of the groundwater should
            the property be removed from DOE control before the TCE is degraded
            to acceptable levels.

     3.  Municipal water currently serves, and is expected to continue serving,
            South Campus Facility.

     4.  DOE has no plans to relinquish South Campus Facility.  Consequently,
            residential development is unlikely within the next 20 years.

     5.  Because hazardous constituents remain on the site, a 5-year review will
            be conducted to evaluate current site conditions.



OAK RIDGE RESERVATION (USDOE)

Site Information:

Site Name: OAK RIDGE RESERVATION (USDOE)
Address: OAK RIDGE, TN

 
EPA ID: TN1890090003
EPA Region: 04

 

Record of Decision (ROD):

ROD Date: 02/21/1996
Operable Unit: 26
ROD ID: EPA/ROD/R04-96/260
 
Media: surface water, soil, sediments, groundwater

 
Contaminant: Metals, aluminum, iron, magnesium, zinc, lead, uranium, mercury,

arsenic, thorium
 

Abstract: Please note that the text in this document summarizes the Record of
Decision for the purposes of facilitating searching and retrieving key
text on the ROD. It is not the officially approved abstract drafted by
the EPA Regional offices. Once EPA Headquarters receives the
official abstract, this text will be replaced.

Oak Ridge Reservation (ORR) is a 35,000-acre Department of
Energy (DOE) facility about 24 miles northwest of Knoxville,
Tennessee. The Y-12 Plant is on 800 acres in Bear Creek Valley,
which is 2 miles south of downtown Oak Ridge.

The Filled Coal Ash Pond (FCAP) is « mile south of the Y-12 Plant.
The pond was constructed by building a southwest-facing earthen
dam across Upper McCoy Branch. The pond was used as a settling
basin for coal ash slurry from the Y-12 Steam Plant from 1955 to
1967, when the pond was filled. From 1967 to 1989, the slurry
continued to be discharged to the pond and then flowed across the
dam down the Upper McCoy Branch and into Rogers Quarry.

At the base of the dam is a spring that is a discharge point for
groundwater. Water from this spring has a cut channel approximately
3 feet deep into the valley. At times of heavy rainfall, the stream
sometimes overflows its banks. Since 1967, when the stream was



diverted from flowing into Melton Hill Reservoir, Upper McCoy
Branch has flowed approximately « mile from the dam to Rogers
Quarry, which was used as a source of stone in the 1940s.

The earthen dam across Upper McCoy Branch was constructed in
1955 to create a pond to serve as a settling basin for fly and bottom
ashes generated by burning coal at the Y-12 Steam Plant. Ash from
the steam plant was mixed with water to form a slurry and then
pumped to the crest of Chesnut Ridge and released through a large
pipe to flow across the Sluice Channel area and into the pond. The
ash slurry eventually overtopped the dam and flowed along Upper
McCoy Branch to Rogers Quarry. In 1989, a bypass pipe was
constructed to carry the slurry directly to the quarry from the steam
plant. All discharges from the steam plant to the ash pond stopped in
1989. Since then ash deposits in the ash pond, Upper McCoy
floodplain, and the Sluice Channel Area have been left in place. The
site is now well vegetated.

The nature and extent of contamination at the ash pond and vicinity
were investigated by sampling and analyzing the ash, surface water,
sediments, soil, and groundwater.

 
Remedy: The selected remedy addresses the principal threats from the site to

plants, animals, and humans by upgrading containment of the coal
ash with dam improvements and stabilization, reducing contaminant
migration into Upper McCoy Branch with a passive treatment
system, and restricting human access to the contamination by
implementing institutional controls.

Major components of the selected remedy are designed to: minimize
the migration of contaminants into surface water; minimize direct
contact of humans and animals with the ash; reduce the potential for
future failure of the dam; and preserve the local habitat in the long
term.

The selected remedy uses permanent solutions and alternative
treatment technologies to the maximum extent practicable. The
selected remedy does not satisfy the statutory preference for
treatment, which results in permanent and significant reduction of
toxicity, mobility, or volume of the contamination, because treatment
of the large volume of coal ash at this site is not practicable. The ash
will remain in place at the site, and surface water will receive limited
treatment. Institutional controls will restrict access to the
contamination and reduce risk to human health. Actions taken to
isolate the ash, restrict animal access, and reduce contaminant
migration to surface water will reduce risk to ecological receptors. A



five year review will be conducted to verify that the remedy
continues to protect human health and the environment.

 
Text: Full-text ROD document follows on next page.
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                                        PREFACE

              This Record of Decision for Chestnut Ridge Operable Unit 2 (Filled Coal
              Ash Pond and Vicinity), Oak Ridge, Tennessee (DOE/OR/02-1410&D3)
              was prepared in accordance with requirements under the Comprehensive
              Environmental Response, Compensation, and Liability Act to present the
              selected remedy to the public.  This work was performed under Work
              Breakdown Structure 1.4.12.3.1.01 (Activity Data Sheet 2301, "Filled
              Coal Ash Pond").  This document provides the Environmental
              Restoration Program with information about the selected remedy for



              Chestnut Ridge Operable Unit 2, which involves improving and
              stabilizing the 62-ft dam that retains the coal ash, performing limited
              environmental enhancements, and implementing institutional controls to
              limit access to the site.  Information in this document summarizes
              information from the remedial investigation (DOE/OR/01-1268/V1&V2-
              D2), the feasibility study (DOE/OR/02-1259&D2), and the proposed plan
              (DOE/OR/02-1329&D2).

                           ACRONYMS AND ABBREVIATIONS

    Al                       aluminum
    ARAR                     applicable or relevant and appropriate requirement
    As                       arsenic
    Ba                       barium
    Be                       beryllium
    Cd                       cadmium
    CERCLA                   Comprehensive Environmental Response, Compensation, and Liability
                             Act of 1980
    CFR                      Code of Federal Regulations
    COC                      contaminant of concern
    COPC                     contaminant of potential concern
    Cr                       chromium
    Cs                       cesium
    Cu                       copper
    DOE                      U.S. Department of Energy
    EPA                      U.S. Environmental Protection Agency
    FCAP                     Filled Coal Ash Pond
    Fe                       iron
    FFA                      Federal Facility Agreement
    FR                       Federal Register
    FS                       feasibility study
    ft                       foot
    ha                       hectare
    Hg                       mercury
    K                        potassium
    km                       kilometer
    L                        liter
    m                        meter
    MCL                      maximum contaminant level
    Mn                       manganese
    MSDS                     Material Safety Data Sheet
    Na                       sodium
    NCP                      National Contingency Plan
    NPL                      National Priorities List
    O&M                      operation and maintenance
    ORR                      Oak Ridge Reservation
    OU                       operable unit
    Pb                       lead
    pCi                      picocurie
    PMP                      probable maximum precipitation
    Ra                       radium
    RCRA                     Resource Conservation and Recovery Act



    RI                       remedial investigation
    ROD                      record of decision
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                           ACRONYMS AND ABBREVIATIONS (continued)

    SARA                     Superfund Amendments and Reauthorization Act of 1986
    Se                       selenium
    SHPO                     state historic preservation officer
    SWMU                     solid waste management unit
    TDEC                     Tennessee Department of Environment and Conservation
    Th                       thorium
    Tl                       thallium
    U                        uranium
    USC                      United States Code
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    Zn                       zinc
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                                   SITE NAME AND LOCATION

              U.S.  Department of Energy
              Oak Ridge Y-12 Plant Chestnut Ridge Operable Unit 2
              Oak Ridge Reservation
              Oak Ridge, Tennessee

                                 STATEMENT OF BASIS AND PURPOSE

         This record of decision (ROD) presents the selected remedial action for the Oak Ridge
    Y-12 Plant Chestnut Ridge Operable Unit (OU) 2, also known as the Filled Coal Ash Pond
    (FCAP).  FCAP is on the U.S. Department of Energy (DOE) Oak Ridge Reservation (ORR) in
    Oak Ridge, Tennessee.  The action was chosen in accordance with the Comprehensive
    Environmental Response, Compensation, and Liability Act of 1980 (CERCLA), as amended by
    the Superfund Amendments and Reauthorization Act of 1986 (SARA), 42 United States Code
    (USC) Section 9601 et seq., and to the extent practicable, the National Oil and Hazardous
    Substance Contingency Plan.

         This decision is based on the administrative record for the Y-12 Plant Chestnut Ridge
    OU 2, including the remedial investigation (RI) report (CDM 1995), the feasibility study
(FS)
    report (Jacobs ER Team 1995a), the proposed plan (Jacobs ER Team 1995b), and other
    documents contained in the administrative record file for this site.



         This document is issued by DOE as the lead agency.  The U.S. Environmental Protection
    Agency (EPA) and Tennessee Department of Environment and Conservation (TDEC) are
    supportive agencies as parties of the Federal Facility Agreement (FFA) for this remedial
action,
    and they concur with the selected remedy.

                                    ASSESSMENT OF THE SITE

         Actual or threatened releases of hazardous substances from this site may present an
    unacceptable risk to public health, welfare, or the environment if not addressed by
implementing
    the response action selected in this ROD.
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                                DESCRIPTION OF THE SELECTED REMEDY

         This response action fits into the overall ORR cleanup strategy by addressing surface
water
    and soil contaminated by coal ash and its leachate originating from the FCAP on Chestnut
Ridge,
    south of the Y-12 Plant.

         The selected remedy addresses the principal threats from the site to plants, animals,
and
    humans by (1) upgrading containment of the coal ash with dam improvements and stabilization,
    (2) reducing contaminant migration into Upper McCoy Branch with a passive treatment system,
    and (3) restricting human access to the contamination by implementing institutional
controls.
    Major components of the selected remedy are designed to:

         � minimize the migration of contaminants into surface water,
         � minimize direct contact of humans and animals with the ash,
         � reduce the potential for future failure of the dam, and
         � preserve the local habitat in the long term.

                                   STATUTORY DETERMINATIONS

         The selected remedy protects human health and the environment, complies with federal
    and state requirements that are legally applicable or relevant and appropriate, and is cost-
    effective.  The selected remedy uses permanent solutions and alternative treatment
technologies
    to the maximum extent practicable for this site.  The selected remedy does not satisfy the
    statutory preference for treatment, which results in permanent and significant reduction of
    toxicity, mobility, or volume of the contamination, because treatment of the large volume of
coal
    ash at this site is not practicable.  The ash will remain in place at the site, and surface
water will
    receive limited treatment.  Institutional controls will restrict access to the contamination
and



    reduce risk to human health.  Actions taken to isolate the ash, restrict animal access, and
reduce
    contaminant migration to surface water will reduce risk to ecological receptors.  As
required for
    remedies in which waste is left in place, a 5-year review will be conducted to verify that
the
    remedy continues to protect human health and the environment.
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                                 APPROVALS

  <IMG SRC 0496260A>

    ______________________________________________________     _____________________
    James Hall, Manager                                        Date
    U.S. Department of Energy
    Oak Ridge Operations

  <IMG SRC 0496260B>

    ______________________________________________________     _____________________
    Earl C. Leming, Director                                   Date
    U.S. Department of Energy Oversight Division
    Tennessee Department of Environment and Conservation

  <IMG SRC 0496260C>

    ______________________________________________________     _____________________
    John Hankinson, Regional Administrator                     Date
    Region IV
    U.S. Environmental Protection Agency

                                    PART 2. DECISION SUMMARY
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                               SITE NAME, LOCATION, AND DESCRIPTION

         ORR is a 14,000-ha (35,000-acre) DOE facility in Anderson and Roane Counties, about
    38 km (24 miles) northwest of Knoxville, Tennessee.  The Y-12 Plant is on 324 ha (800 acres)
    in Bear Creek Valley, 3.2 km (2 miles) south of downtown Oak Ridge (Fig. 2.1).



         FCAP is on Chestnut Ridge, approximately 0.8 km (0.5 miles) south of the Y-12 Plant
    (Fig. 2.2).  The pond was constructed by building a southwest-facing earthen dam across
Upper
    McCoy Branch (Fig. 2.3).  The pond was used as a settling basin for coal ash slurry from the
    Y-12 Steam Plant from 1955 to 1967, when the pond was filled.  From 1967 to 1989, the slurry
    continued to be discharged to the pond and then flowed across the dam down the Upper McCoy
    Branch and into Rogers Quarry.

         Upper McCoy Branch has its headwaters along two tributaries near the crest of Chestnut
    Ridge.  The tributaries join at the ash pond.  Water flows over and through the ash in the
pond.
    Surface water flows down the existing eroded spillway on the eastern end of the earthen dam.
    Subsurface flow exits in seeps and springs below the dam.  Although minimal erosion appears
    to be occurring on the downstream dam face that is covered with grass and ground vegetation,
    the spillway channel for the darn has eroded approximately 4.6 m (15 ft) deep.

         At the base of the dam is a spring that is a discharge point for groundwater.  Water
from
    this spring has cut a channel approximately 0.9 m (3 ft) deep into the valley.  At times of
heavy
    rainfall the stream sometimes overflows its banks.  Since 1967, when the stream was diverted
    from flowing into Melton Hill Reservoir, Upper McCoy Branch has flowed approximately 0.8 km
    (0.5 miles) from the dam to Rogers Quarry, a 4-ha (10-acre) quarry that was used as a source
    of stone in the 1940s.

                             SITE HISTORY AND ENFORCEMENT ACTIVITIES

         The 19-m (62-ft)-high earthen dam across Upper McCoy Branch was constructed in 1955
    to create a pond to serve as a settling basin for fly and bottom ashes generated by burning
coal
    at the Y-12 Steam Plant.  Ash from the steam plant was mixed with water to form a slurry and
    then pumped to the crest of Chestnut Ridge and released through a large pipe to flow across
the
    Sluice Channel area and into the pond.  The ash slurry eventually overtopped the dam and
flowed
    along Upper McCoy Branch to Rogers Quarry.  In 1989, a bypass pipe was constructed to carry
    the slurry directly to the quarry from the steam plant.  All discharges from the steam plant
to the
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    ash pond stopped in 1989.  Since then ash deposits in the ash pond, Upper McCoy floodplain,
    and the Sluice Channel Area have been left in place.  The site is now well vegetated.

         FCAP was originally listed as a Resource Conservation and Recovery Act (RCRA) Section
    3004(u) solid waste management unit (SWMU) under the 1984 Hazardous and Solid Waste
    Amendments general permit for ORR (Welch 1989).  At that time, coal ash was subject to
    regulation as a hazardous waste under RCRA Subtitle C.  ORR was subsequently listed on the
    National Priorities List (NPL), making FCAP subject to CERCLA regulations.  In 1992, as a
    result of the FFA, CERCLA requirements were invoked for the preparation of the planning and
    decision documents for the FCAP area, as well as the actual remediation.  Fly and bottom
ashes
    were later exempted from hazardous waste regulation under Subtitle C [58 Federal Register
(FR)
    42466, August 9, 1993], although the ash is still regulated as solid waste under Subtitle D.
The
    site remains a CERCLA OU.

         Site investigations under RCRA and CERCLA began in 1990 in which surface water,
    soils, ash, and groundwater were sampled.  An RI report, an FS report, and a proposed plan
    were completed in accordance with CERCLA and the FFA (1992).  This ROD presents the
    decision for Chestnut Ridge OU 2 and is based on information contained in the administrative
    record.

                              HIGHLIGHTS OF COMMUNITY PARTICIPATION

         The proposed plan for Chestnut Ridge OU 2 was issued in June 1995.  DOE published
    a public notice regarding the project in The Knoxville News-Sentinel July 5, 1995, and set a
    public comment period from July 5, 1995, to August 5, 1995.  The proposed plan was one of
    the topics discussed at the quarterly July 18, 1995, stakeholders meeting.  No formal public
    meeting was requested.  Few comments were received and few issues were raised by the public.
    Part 3 of this document, "Responsiveness Summary," addresses the informal comments made by
    the public during the July 18, 1995, stakeholders meeting, telephoned comments, and written
    comments received during the public comment period.  Subsequent to comments and questions
    submitted during the period of community participation, DOE, in concurrence with the other
FFA
    parties, determined that the actions suggested in the proposed plan, with some
modifications, are
    justified.  These modifications to the selected remedy are described in the "Documentation
of
    Significant Changes" section.
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                          SCOPE AND ROLE OF RESPONSE ACTION

         The response action for FCAP will address contaminant abatement for surface waters,
    sediments, and soils of Upper McCoy Branch and will upgrade the dam to reduce risk of an
    uncontrolled release of the ash into the Upper McCoy Branch watershed.  The principal threat
    to human health is limited risks from exposure to the radionuclide 228Th and its daughters
through
    direct exposure to the ash under hypothetical trespasser and residential scenarios.  Current
risks



    to the environment are primarily to terrestrial biota through exposure and potential
accumulation
    of selenium and arsenic from uptake or ingestion of the ash, its leachate, or organisms
affected
    by it.  The purposes and components of this response action are to (1) reduce or eliminate
the
    risk of an uncontrolled release by strengthening the dam and spillway, (2) restrict human
access
    to the site to control the potential for direct exposure, and (3) reduce or eliminate
contaminant
    entry into the Upper McCoy Branch surface waters through enhancement of an existing wetland
    which currently acts as a natural passive treatment system.  Implementation of these
measures
    will constitute the final response action for this OU.

                                    SUMMARY OF SITE CHARACTERISTICS

         The nature and extent of contamination at the ash pond and vicinity were investigated
by
    sampling and analyzing the ash, surface water, sediments, soil, and groundwater.  Analysis
of
    the ash for metals and radioactive substances indicates the ash is typical of coal ash from
the
    combustion of eastern United States coals.  Radioactivity in the coal ash is above
background
    levels in soil (Energy Systems 1993); however, this is common to coal ash residues and not a
    result of plant processes associated with the Y-12 Plant.  Contaminants leaching from the
ash into
    underlying soil or surface water are primarily metals.  Reference samples were collected as
part
    of the RI for surface water, sediments, and groundwater to provide indicators of nearby site
    conditions (CDM 1995).  Soil data were compared to published background levels of soils at
    ORR (Energy Systems 1993).  Ash data were also compared to published data for coal ash
    constituents (CDM 1995).

         Surface water characterization during the RI indicated that the primary contaminants in
    surface water exceeding levels of nearby sampled reference points are metals, including Al,
As,
    Fe, Mn, and Zn.  Levels of Cu, Pb, Hg, Th isotopes, and 238U were also elevated in
comparison
    to reference sample levels in the surface water, but to a lesser extent.  Contaminant
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    concentrations are consistently lower in the downstream water of Upper McCoy Branch,
    indicating that ash deposits in the floodplain and creek are not a primary source of surface
water
    contaminants (CDM 1995).

         Background concentrations of soil constituents were obtained from the Background Soil
    Characterization Project for the Oak Ridge Reservation (Energy Systems 1993).  Soil samples
    were collected from beneath the ash at five locations along Upper McCoy Branch, beneath the



    ash at FCAP, and in the Sluice Channel.  All the metals, except mercury and uranium,
exceeded
    the background soil means in one or more samples.  Arsenic and iron were the most elevated
    metals when compared to the background levels for local soils.  Leachate from ash was
detected
    in the underlying soil at the sampling locations.

         Surface ash samples were collected from FCAP.  The maximum metal concentration in
    ash exceeded the maximum background level for local soil in all eases except manganese,
which
    is naturally high in local soils.  Arsenic and iron concentrations were an order of
magnitude
    greater than the background samples; however, these contaminants are commonly found in coal
    ash at the detected levels (CDM 1995).

         Sediment samples were collected from nearby reference locations to determine reference
    levels and at 12 potentially affected locations adjacent to springs or seeps.  Aluminum, Ba,
Fe,
    Mn, K, and Na in the sediment are well above reference sediment levels.  Uranium-238 and
232Th
    are also elevated.  The elevated levels of these metals and all radionuclides are typically
    associated with coal and coal ash.

         Groundwater quality for eight monitoring wells within Chestnut Ridge OU 2 was
    monitored during RI characterization of FCAP.  Four of the eight wells are screened in the
    overburden and the other four are screened within the bedrock.  Six piezometers were
installed
    to evaluate flow directions.  Certain samples were analyzed for total and dissolved metals,
    radiological parameters, common ions, various physical properties, volatile organic
compounds,
    and semivolatile organic compounds.

         Groundwater data from Chestnut Ridge OU 2 suggest that former activities at the site
have
    had some impact on the groundwater, but the impact is limited.  Data from both phases
include
    four maximum contaminant level (MCL) exceedences for one analyte; initial samples from a
    duplicate sample at GW-676 exceeded the gross alpha MCL of 15 pCi/L.  Interpretation of the
    groundwater data was problematic because a karst geologic system has developed on Chestnut
    Ridge.  Initial attempts to compare topographically upgradient groundwater data to
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    topographically downgradient well data were unsuccessful.  The presence and extent of
organics,
    metals, and radionuclides in groundwater at OU 2 is limited (CDM 1995).

                                       SUMMARY OF SITE RISKS

    HUMAN HEALTH RISKS

         Human health risks were evaluated for current and future baseline conditions and were



    presented in the RI report (CDM 1995).  All scenarios were evaluated in the risk assessment
    using the upper 95 percent confidence limit of the mean concentrations.  Current risks were
    evaluated for industrial workers given existing institutional controls and were found to be
    acceptable.

         Future risks were estimated for trespasser and on-site resident scenarios.  The most
likely
    future exposure scenario was a trespasser scenario.  Under this scenario, a hunter was
    hypothesized to spend 2 weeks each year on the site for 30 years.  The actual site-specific
    allowable hunting days are currently fewer than the assumed 2 weeks.  For this scenario, the
    excess cancer risk from external gamma exposures from the naturally occurring radionuclides
in
    the coal ash was assessed.  The risk was 6 x 10-5, which is within the EPA target risk range
of
    1 x 10-6 to 1 x 10-4 (EPA 1990).  None of the contaminants of potential concern (COPCs) for
    groundwater exceeded acceptable risk levels using the trespasser scenario.  This was the
land use
    scenario used for selection of the remedy.

         The second exposure scenario assumes that a future on-site resident is exposed to
    contaminants for 350 days each year for 30 years, as a child during the first 6 years and as
an
    adult during the next 24 years.  This scenario considered dermal contact with soil/ash,
incidental
    ingestion of soil/ash, inhalation of these contaminated media, and direct gamma exposures;
    ingestion of homegrown vegetables and fruit; ingestion of contaminated surface and
groundwater;
    and dermal contact with surface and groundwater and inhalation of volatile organic
compounds.
    By using the upper 95 percent confidence limit of the mean values in conjunction with this
    residential exposure scenario, it is unlikely that actual risks at the site have been
underestimated.
    The total excess cancer risk was calculated to be 1 x 10-3, of which 92 percent was
attributable
    to external gamma exposures to 228Th and its daughters, most notably 208Tl.  This is
unacceptable
    because the cancer risk is greater than EPA's target range for acceptable risk.  For
    noncarcinogenic risks for the on-site resident, hazard indices greater than 1 (unacceptable
by EPA
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    guidance) were determined for arsenic and manganese from ingestion of surface water and
    homegrown produce.  Ingestion of home garden produce also had hazard indices greater than 1
    for mercury and cadmium.

    ECOLOGICAL RISKS

         Although toxicity tests indicate that the surface water stream (Upper McCoy Branch) is
    recovering from the detrimental effects of the coal ash, the coal ash itself is toxic to
soil
    invertebrates.  Metal concentrations in sediments and surface water of Upper McCoy Branch



    exceeded ecological risk benchmarks and were sufficient to reduce survival or reproduction
of
    benthic macroinvertebrates.  Successful growth and reproduction of plants has been observed
at
    the FCAP, Sluice Channel Area, and Upper McCoy Branch sites.  However, evidence of
    contaminant accumulation in plants was observed on FCAP when tissue analyses were performed.
    Aluminum, As, Se, and V represented the highest risks to plants.  Additionally, selenium and
    arsenic is taken up by some plants on the site, which poses potential risks to vegetation
and
    animals in the food chain.  The surface water, which serves as a drinking water source for
area
    wildlife, and coal ash, which is ingested by the deer as a mineral supplement, could also
have
    a detrimental effect on these animals.  Furthermore, Al, Cd, Cr, Cu, Fe, Mn, Hg, V, and Zn
    concentrations in the ash could cause reduced microbial growth and reduction in the
activities of
    enzymes involved in organic matter breakdown and nutrient cycling.

         Future site risks are expected to be similar to or less than the current risks, except
in a
    catastrophic dam failure.  Such a failure is possible in the long term because of dam
erosion
    caused by high intensity storms.  Dam failure and the subsequent release of ash would create
    significantly higher risks to human health and the environment because ash exposures would
be
    dramatically increased.

                                     DESCRIPTION OF ALTERNATIVES

         Nine remedial alternatives spanning a wide range of cleanup options for Chestnut Ridge
    OU 2 were developed in the FS (Jacobs ER Team 1995a).  The alternatives developed ranged
    from no action to complete removal and off-site disposal of the ash.  The nine alternatives
were
    screened in the FS based on effectiveness, implementability, and cost to develop a shorter
list of
    alternatives for detailed analysis.  In the application of all action alternatives, best
management
    practices would be followed to control fugitive dust, erosion, runoff, and to minimize the
area
    disturbed.  Descriptions of the alternatives and results of the screening process are
provided in
    the following paragraphs.
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    ALTERNATIVE 1:  NO ACTION

         The no action alternative provides a comparative baseline against which other
alternatives
    can be evaluated.  It was retained for detailed analysis in the FS, as required by the
National
    Contingency Plan (NCP).  Under this alternative, no action would be implemented and the



    material in the coal ash waste areas (i.e., the Sluice Channel Area, FCAP, and Upper McCoy
    Branch) would be left "as is," without implementing any containment, removal, treatment, or
    other mitigating actions.  This alternative does not provide for soil, surface water, or
groundwater
    monitoring, and it does not use institutional controls to reduce the potential for exposure
(e.g.,
    physical barriers, deed restrictions).

    ALTERNATIVE 2:  INSTITUTIONAL CONTROLS AND ENVIRONMENTAL
    ENHANCEMENT

         Alternative 2 is intended to enhance the ongoing recovery of site vegetation and
habitats,
    while providing controls to limit the access and use of the site to reduce human and
ecological
    exposures by direct or indirect contact.  This alternative includes access and use controls,
    monitoring, and environmental enhancements (placing salt licks on site, adding nutrients and
    organic material to the ash, planting preferred species, and installing a passive treatment
system
    at the toe of the FCAP dam).  This alternative was screened out from detailed analysis in
the FS
    because it does not protect against dam failure.

    ALTERNATIVE 3:  INSTITUTIONAL CONTROLS AND DAM IMPROVEMENTS

         Alternative 3 includes institutional controls, monitoring, environmental enhancements
    described in Alternative 2, and adds dam improvements.  The dam improvements are intended
    to repair existing erosion damage to the emergency spillway on the eastern end of the dam.
This
    alternative was also screened out because it does not provide enough stormwater retention
    capacity to prevent overtopping and erosion of the dam.

    ALTERNATIVE 4:  SURFACE WATER CONTROLS AND DAM IMPROVEMENTS

         Alternative 4 includes institutional controls, environmental enhancements, dam
    improvements, surface controls, and monitoring.  Alternative 4 was retained for detailed
analysis
    in the FS.  The following describes the primary components of this alternative.

         Institutional Controls.  Deed restrictions, fencing, and signs would be used to limit
    access to the site.
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         Environmental Enhancements.  Environmental enhancements include establishing salt
    licks, adding nutrients and organic material to the ash, and planting or seeding of
preferred
    species.

         �  On-Site Salt Licks-Salt licks would be established on or immediately adjacent to the
            site at strategic locations as a replacement source of mineral intake for deer that
now



            use FCAP as a "natural" salt lick.  Salt licks would reduce deer exposure to ash and
            contaminated soil through ingestion.  Existing patches of exposed ash sculled by
deer
            would be covered with topsoil.

         �  Nutrient Addition-Nutrients, in the form of granular or dissolved fertilizer, would
be
            added to the ash to accelerate the accumulation of plant biomass in order to dilute
the
            accumulated contaminants and reduce further contaminant uptake.  For example,
            selenium uptake would be reduced by adding sulphur, and arsenic by adding
            phosphorus.  Over time, this would dilute selenium and arsenic concentrations in
plant
            tissues and also reduce animal exposure to these contaminants.  The addition of
other
            nutrients, such as nitrogen and potassium, would promote overall vegetative growth
            and further dilute contaminant concentrations in plant and animal tissue.
Fertilization
            of already vegetated areas typically results in a "jump-start" to the plant growth
            already present.  Thereafter, the process accelerates on its own.  Risk levels will
also
            decrease on an ongoing basis.

         �  Organic Material Addition-Weathered organic material, such as manure or compost,
            would be added to the ash to enhance soil microbial populations and soil texture and
            expedite the natural recovery process.  This would be done once.

         �  Planting/Seeding of Preferred Species-The perimeter of FCAP and areas below the
            dam where wetlands are present would be seeded or planted with facultative,
nitrogen-
            fixing, wetland species with high habitat values and local hardiness.  This would
            expedite the natural recovery process and maintain wetland habitats.  This would be
            done once, monitored for success, and repeated if weather conditions interfere with
            plant establishment.

         �  Passive Treatment System-A passive water treatment system would be constructed
            near the toe of the dam, upstream of the spillway outfall after dam and spillway
            improvements are complete.  Water seepage and runoff from the vicinity of the dam
            toe would be directed into a riprap area for oxygenation and a small sedimentation
            basin.  Flow from this basin would then enter the wetland [approximately 0.2 ha
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            (0.5 acre)], which would be relocated from the toe of the dam to just below the
basin.
            The passive treatment system is intended to treat only the seepage water described
            above.  Any additional site runoff and/or storm flow would exceed the capacity of
the
            system and the space at the toe.  Appropriate mitigation, according to best
            management practices, would be followed throughout construction.

         Dam Improvements.  Dam improvements would consist of the following elements:



         �  Spillway Repair-Erosion damage in the spillway would be repaired by filling and
            compacting the spillway area on the eastern end of the dam with suitable material.
            The adjacent slope would be backfilled and regraded.

         Surface Water Controls.  Surface controls include the following:

         �  Surface Water Diversions-Aboveground pipes and other methods would be used to
            collect surface water and divert it around FCAP to reduce water flow through the
ash.
            Water would be released below the dam.

         �  Raising the Crest of the Dam-The crest of the FCAP dam would be raised by placing
            compacted fill at the top of the dam.  The existing crest is almost level with the
top
            of the impounded ash; thus, there is no capacity for impoundment of stormwater
            behind the dam.  Greater storage capacity is required to properly control the
discharge
            of water through the spillway.  Raising the crest would also prevent uncontrolled
            surface flow from overtopping the dam and the resulting erosion damage.

         �  Revegetation-Sediment runoff due to erosion would be minimized by establishing a
            vegetative cover (e.g., by seeding with native grasses) on areas where excavation or
            other disturbance of natural vegetation may have occurred.

         Monitoring.  This component is intended to ensure that the engineered features of the
    remedial actions continue to perform as expected and meet regulatory reporting requirements.
    Long-term physical surveillance of the darn will be conducted to determine future
maintenance
    needs and prevent failure.  Surface water and groundwater would be monitored to evaluate
    effectiveness and determine if existing and future receptors are threatened.

 JT00069601.1DH/CJE                                                            January 25, 1996

    ALTERNATIVE 5:  SURFACE WATER CONTROLS AND DAM STABILIZATION

         Alternative 5 adds dam stabilization and includes institutional controls, environmental
    enhancements, dam improvements, surface water controls, and monitoring described in
    Alternative 4.  Alternative 5 was retained for detailed analysis.

         Dam Stabilization.  Dam stabilization would provide all additional modifications
    necessary to satisfy requirements in the Tennessee Safe Dam Act of 1973, as amended May
1991.
    Following are some components that may be included in dam stabilization if deemed necessary
    in the detailed design phase.

         �  Rock Buttress-The entire outslope of the dam would be stabilized with a rock
buttress
            to provide enhanced structural stability.

         �  Riprap-Rock riprap or gabions (rock-filled baskets) would be installed, as required,
            for slope protection due to high velocity flow under design conditions.



         �  Subsurface Drains-A subsurface drain would be installed at the toe of the dam, near
            the abandoned principal spillway outlet, to control seepage from and around the
outlet
            pipe.  The pipe (to be grouted) is blocked because the entire standpipe on the
upstream
            side of the dam is filled with ash and buried below the FCAP surface.

    ALTERNATIVE 6:  CAP

         Alternative 6 is a containment alternative intended to isolate the coal ash at FCAP,
the
    Sluice Channel area, and Upper McCoy Branch from the environment and to reduce the
    generation and release of contaminated leachate to surface water.  This alternative includes
bulk
    liquid removal, wastewater discharge, surface flow controls, access and use controls,
monitoring,
    dam improvements and stabilization, dust suppression, and capping.  This alternative also
would
    include construction of a clay cap over all coal ash and permanent diversion of surface
water
    flow.  This alternative was screened out because it is much more costly than retained
alternatives,
    yet does not improve long-term reliability or effectiveness in protecting human health and
the
    environment.
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    ALTERNATIVE 7:  WASTE CONSOLIDATION AND CAPPING

         Alternative 7 is identical to Alternative 6, except that waste would be excavated from
the
    Sluice Channel Area and Upper McCoy Branch and consolidated into FCAP before capping.
    This additional measure would reduce the areal extent of the waste to be capped.  The
reduction
    in cap surface area would reduce material and labor costs in building the cap.  This
alternative
    was screened out because of little improvement in effectiveness at a much greater cost and
    negative short-term effects to the environment.

    ALTERNATIVE 8:  WASTE CONSOLIDATION AND STABILIZATION AND CAPPING

         Alternative 8 is identical to Alternative 7, except that in situ waste stabilization is
added.
    Waste stabilization would minimize the potential for long-term waste settlement and the
release
    of contaminants to the surface water and groundwater.  Shallow soil mixing and the addition
of
    stabilizing reagents is the specific stabilization method that would be implemented under
this
    alternative.  This alternative was screened out because of its limited additional
effectiveness



    versus cost and negative short-term effects to the environment.

    ALTERNATIVE 9:  EXCAVATION AND OFF-SITE DISPOSAL

         Alternative 9 includes excavation of solids and sediments and lowering of moisture
content
    by use of a thickening agent, bulk liquid removal and wastewater discharge, sediment control
    barriers during excavation, grading and revegetation; solids disposal at an off-site solid
waste
    disposal facility, and site restoration.  Waste would be treated to the extent necessary to
meet the
    transportation requirements and waste acceptance criteria of the off-site disposal facility.
    Alternative 9 was retained for detailed analysis to address the regulatory preference for
removal
    and treatment.

         All coal ash and underlying contaminated soils in the Sluice Channel Area, FCAP, and
    Upper McCoy Branch would be excavated by dredging and dry mechanical excavation methods,
    as required.  Incidental and standing water, construction stormwater, and decontamination
water
    would be pumped into tank trucks and transported to the Y-12 West End Treatment Facility.
The
    waste would be excavated and blended with a thickening agent to lower the overall moisture
    content.  The waste would be placed in trucks, sealed with liners, and transported to the
disposal
    facility.  The dam would be excavated and removed and, after sampling and analysis, soil
with
    contaminant concentrations below action levels would be used to backfill and regrade the
site.
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         When excavation is complete, the site would be restored by grading to original (predam
    construction), natural contours, establishing native plant species, and allowing natural
vegetative
    succession.  Maintenance and postremedial action monitoring would not be required under this
    alternative.

         Chestnut Ridge Landfill is the designated off-site solid waste disposal facility, owned
and
    operated by Waste Management of North America.  The landfill is approximately 16 km
    (10 miles) west of the OU 2 site in Heiskell, Tennessee.  This landfill formerly accepted
coal ash
    produced by the ORR K-25 Site and currently accepts ash from the Y-12 Steam Plant.  The
    moisture content of the waste would be lowered to meet waste acceptance criteria, and
    documentation would be provided showing that the waste passes toxicity characteristic
leaching
    procedure metals testing and the paint filter test for release of free liquids.  All
necessary
    approvals and certifications would be provided before shipment.

    SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES



         DOE, TDEC, and EPA screened the nine alternatives in the FS.  After consideration, four
    alternatives (Alternatives 1, 4, 5, and 9) were retained for detailed analysis and
evaluation against
    the nine criteria provided by CERCLA for final remedial actions.

    OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

         This criterion addresses an alternative's ability to provide adequate long- and short-
term
    protection of human health and the environment.  All of the alternatives except the no
action
    alternative adequately protect human health and the environment by eliminating, reducing, or
    controlling risk through treatment, engineering controls, or institutional actions.

         The overall protectiveness of the three action alternatives is approximately the same.
    Alternative 9 is slightly more reliable because off-site disposal removes the source of
    contamination from the site.  Alternatives 4 and 5 would achieve protection by repairing the
dam
    spillway, raising the crest of the dam, diverting uncontaminated runoff around FCAP,
providing
    environmental enhancements, and implementing institutional controls.

         The no action alternative is not considered further in this comparative analysis of
    alternatives because it does not provide the most basic requirement of protecting human
health
    and the environment.
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    COMPLIANCE WITH APPLICABLE OR RELEVANT AND APPROPRIATE
    REQUIREMENTS

         This criterion addresses an alternative's ability to meet applicable or relevant and
    appropriate requirements (ARARs) of all federal and state environmental statutes.

         Alternatives 4, 5, and 9 comply with identified federal and state ARARs.  The
"Statutory
    Determinations" section summarizes the ARARs for the selected remedy.

    LONG-TERM EFFECTIVENESS AND PERMANENCE

         Long-term effectiveness and permanence refers to the magnitude of expected residual
risk
    and the ability of a remedy to maintain reliable protection of human health and the
environment
    over time, once cleanup goals have been met.

         Alternatives 4, 5, and 9 would be effective in the long term and provide permanent
    solutions.  Alternatives 4 and 5 provide institutional controls, surface water controls, and
dam
    improvements while leaving the ash in place and enhancing the rate of natural recovery in



the
    area.  These alternatives would be equally effective in reducing the residual risks to
potential
    receptors, with the exception that Alternative 5 would have slightly greater long-term
reliability
    because of the additional structural stabilization of the dam.  Alternative 9 would be
slightly more
    reliable in reducing residual risks to potential receptors at the site because all ash and
    contaminated soil would be removed, and there would be no on-site dependence on the
reliability
    of institutional controls.

         Long-term environmental impacts are dramatically different between the on-site and off-
    site disposal alternatives.  Minimal impacts would occur under Alternatives 4 and 5, and no
    critical habitats of threatened or endangered species would be directly affected.
Construction of
    the dam modifications for Alternative 5 would affect a portion of the small wetland [less
than
    0.2 ha (0.5 acre)] below the dam.  This would be mitigated by relocating the wetland
slightly
    downstream as part of the passive treatment system.  Because of the extensive excavation and
    removal of all ash and contaminated soil to health-based levels, Alternative 9 would destroy
    existing site habitats, including several acres of wetlands.  The affected habitats would
eventually
    recover, but it would take 30-50 years for the area to reach successional stages equivalent
to
    those currently present.
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    REDUCTION OF TOXICITY, MOBILITY, OR VOLUME THROUGH TREATMENT

         Reduction of toxicity, mobility, or volume through treatment addresses the anticipated
    performance of treatment that permanently and significantly reduces toxicity, mobility, or
volume
    of waste.

         Alternatives 4 and 5 would not reduce toxicity or mobility of the ash in FCAP through
    treatment.  The passive treatment system would remove and concentrate contamination from
    surface water; however, this would result in only a slight reduction of contaminant volume.
    Alternative 9 increases the volume and decreases the mobility of contaminants due to the
addition
    of lime to meet the waste acceptance criteria of the off-site disposal facility.

    SHORT-TERM EFFECTIVENESS AND ENVIRONMENTAL IMPACTS

         This criterion considers impacts to community, site workers, and the environment during
    construction and implementation and includes the time until protection is achieved.

         During remediation, Alternatives 4, 5, and 9 protect the community and workers through
    the use of engineered and institutional controls.  However, Alternatives 4 and 5 would be
more



    protective because the waste would not be disturbed, there would be virtually no potential
for off-
    site migration of dust or other airborne contaminants.  Short-term risks to the community
(not
    including transportation) and to nonremedial workers would be approximately equal and within
    acceptable limits for all three alternatives.  Risks to the community along the
transportation route
    and to workers during waste excavation and handling would be higher for Alternative 9.

         Short-term environmental effects associated with Alternatives 4 and 5 would be minor.
    Alternative 9 would destroy approximately 6 ha (15 acres) of habitat and require relocation
of
    a state-listed plant species of special concern and mitigation for wetland destruction.

         The duration of remedial activities for Alternatives 4 and 5 would be approximately the
    same, 4 months, with environmental enhancement actions continuing for up to 5 years.
    Maintenance and surveillance actions would be required and CERCLA 5-year reviews would be
    performed until the site no longer presents a hazard.  Alternative 9 would require a
remediation
    period of approximately 4 years due to the time involved in waste removal.  After the first
5-year
    review, no further surveillance or maintenance would be expected for Alternative 9.
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    IMPLEMENTABILITY

         Implementability is the technical and administrative feasibility of a remedy, including
the
    availability of materials and services needed to implement the chosen solution.

         Alternatives 4, 5, and 9 are technically feasible to implement, although Alternative 9
    would involve greater amounts of time, equipment, and activity.  All three alternatives
could be
    performed using conventional equipment and construction methods.  Excavation of FCAP ash
    under Alternative 9 would be moderately difficult because of the working conditions caused
by
    the unstable substrate (saturated ash).  All other components of the three action
alternatives would
    be easy to implement.

         Implementation of Alternatives 4 and 5 would not be subject to administrative barriers.
    The administrative feasibility of Alternative 9 is moderately difficult because of the
logistical
    arrangements and documentation required for off-site disposal.

    COST

         The differences in cost, including capital costs and operation and maintenance (O&M)
    costs, are expressed as estimated, total, present-worth cost for each alternative.
Alternatives 4
    and 5 are estimated at $4.3 and $4.6 million, respectively.  Alternative 9 is estimated to



be more
    than an order of magnitude higher in cost at $65 million.

    STATE ACCEPTANCE

         This criterion evaluates whether the state agrees with, opposes, or has no comment on
the
    preferred alternative.  The state of Tennessee concurs with the selected remedy.

    COMMUNITY ACCEPTANCE

         Community acceptance addresses the issues and concerns the public may have regarding
    each of the alternatives and the preferred alternative in particular.  The proposed plan
(Jacobs ER
    Team 1995b) presented Alternative 5, with minor modifications from the alternative described
    in the FS, as the preferred alternative.  The "Highlights of Community Participation"
section
    summarizes community participation.  The selected remedy was not modified based on public
    comments.  The "Responsiveness Summary" in Part 3 provides comments submitted during the
    public comment period and responses to these comments.
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                    SELECTED REMEDY

         Based on CERCLA requirements, the comparative analysis of the alternatives presented
    in the FS (Jacobs ER Team 1995a), and public comments, DOE, with the concurrence of EPA
    and the state of Tennessee, has determined that the preferred alternative as presented in
the
    proposed plan and subsequently modified by agreement of all FFA parties is selected as the
most
    appropriate remedy for the FCAP OU.  The modifications to the preferred alternative agreed
to
    by the FFA parties are summarized in the "Documentation of Significant Changes" section of
this
    ROD because the changes were made following closure of the public comment period.  For
    simplicity and brevity, the components of the selected remedy are rearranged here from the
way
    they were presented in the FS and proposed plan and in the description of alternatives
previously
    presented in this document.  The selected remedy reflects the best balance of the evaluation
    criteria.

         The RI risk assessment indicates a current risk to ecological receptors and the
potential
    for future risk to human and ecological receptors, particularly if the dam fails.  The
selected
    remedy reduces risks by implementing institutional controls, environmental enhancements,
surface
    water controls, dam improvements and stabilization, and monitoring.

         Institutional Controls.  Institutional controls limit access to the site to (1) prevent



    prolonged exposure of humans to contaminants, (2) control future development and disturbance
    of the site, and (3) prevent destruction of engineered actions.  Access to the site will be
confined
    to authorized personnel through the use of fencing, gates, and signs.  Deed restrictions or
    continued government ownership will limit access and use of the site, thereby eliminating
public
    exposure to on-property contamination.

         Environmental Enhancements.  A passive treatment system will be constructed to lessen
    migration of contaminants from ash into surface water.  First, the wetland at the toe of the
dam
    will be carefully excavated, and plants will be set aside for later relocation.  Then
construction
    of the dam and spillway improvements will be performed promptly.  An oxygenation area and
    a settling basin will be constructed at the toe of the dam.  Finally, the excavated wetland
plants
    will be relocated just downgradient of the small basin and upstream of the emergency
spillway
    outfall.  The system will intercept and treat contaminated water seeping under the dam,
reducing
    contaminant levels in the surface water of Upper McCoy Branch.  The system will be able to
    remove metals by oxidation, sedimentation/precipitation, settling, filtration, and
biological
    processes similar to those occurring in the existing wetland.  Contaminated sludge in the
bottom
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    of the basin may be removed, if necessary, as determined by periodic inspections and review
of
    monitoring data.  Any removed material would be sampled, characterized, and disposed of in
an
    approved facility.

         Dam Improvements and Stabilization.  This component will modify the dam to bring
    it into compliance with all requirements for existing dams of the Tennessee Safe Dam Act and
    will include actions to satisfy appropriate requirements for new dams, although these are
not
    ARARs for this action.  The entire outslope of the dam will be stabilized, if necessary,
with a
    rock buttress to provide enhanced structural stability.  The crest elevation of the dam will
be
    raised to provide capacity for impoundment of stormwater behind the dam and to minimize
    erosion.  The spillway will be repaired by backfilling and compacting the spillway channel,
    increasing its capacity to meet the requirements of the Tennessee Safe Dam Act, and
protecting
    it from further erosion.  Trees will be removed from the dam and all voids filled with
compacted
    soil to seal the roots.  A subsurface drain at the toe of the dam will be installed, if
required, to
    control seepage from and around the abandoned primary spillway pipe and the existing
underdrain



    system.

         Monitoring.  Monitoring will verify the effectiveness of the remedial actions and
provide
    the basis for CERCLA 5-year review.  A monitoring and surveillance plan will be developed
    during the remedial design phase.  Monitoring will consist of the following actions.

         �  Physical Surveillance and Maintenance-Scheduled periodic inspections will assess the
            condition of the dam and emergency spillway.  Scheduled maintenance actions will be
            performed periodically and unscheduled maintenance will be performed, as required,
            based on surveillance and monitoring findings.

         �  Monitoring-Surface water will be periodically sampled and characterized.  These
            monitoring results will be analyzed to verify that the passive treatment system
reduces
            contaminant levels in water entering Upper McCoy Branch at least as well as the
            existing wetlands and to evaluate whether the passive treatment system requires
            maintenance.

         �  CERCLA 5-Year Report-DOE will prepare a report for the postremediation, 5-year
            review as required by CERCLA 121 (c) for remedial actions that leave waste in place.
            Revisions to monitoring frequency, adding or eliminating remedial actions, and
            determining if future 5-year reviews are necessary will be addressed, as
appropriate,
            in the report.
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         The estimated capital cost for the selected remedy is about $1,120,000 plus a 35
percent
    contingency for a total of about $1,760,000.  Monitoring and O&M costs for 30 years are
    estimated at about $1,200,000 plus a 35 percent contingency for a total of about $1,620,000.
A
    breakdown of the projected cost components is provided in Table 2.1.  These estimates were
    developed by subtracting cost savings resulting from changes to the scope of action from the
cost
    estimates for comparison of the alternatives during preparation of the FS (Jacobs ER Team
    1995a).  The original FS cost estimates, together with modifications to the selected remedy,
are
    enumerated in the "Documentation of Significant Changes" section.

                                    STATUTORY DETERMINATIONS

         Section 121 of CERCLA establishes several statutory requirements and preferences,
    including compliance with ARARs.  Statutory requirements specify that, when complete, the
    selected remedy must be cost-effective.  It must use permanent solutions and innovative
treatment
    technologies or resource recovery technologies to the maximum extent practicable.  Finally,
the
    statute includes a preference for remedies that use treatment that permanently and
significantly
    reduces the toxicity, mobility, or volume of hazardous substances.



    PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

         The selected remedy is protective of human health and the environment through continued
    containment of the ash and reduction in the potential for exposure of humans and biota to
the ash.

    COMPLIANCE WITH ARARs

         All alternatives retained for detailed analysis in the FS report would meet all ARARs;
the
    selected remedy would meet or exceed all ARARs (Table 2.2).

         Chemical-specific requirements set health- or risk-based concentration limits or
discharge
    limitations in various environmental media or else indicate a safe level of discharge that
may be
    considered for a remedial activity.  Available ARARs and to-be-considered guidance for
    radionuclides address only man-made, not naturally occurring, radionuclides.  Therefore, no
    ARARs for radionuclides are included in this decision document.  Groundwater at the site
would
    be potential drinking water under current state classification (TDEC Rules, Chapter 1200-4-
6.05).
    However, no unique contaminants were identified as originating from FCAP and the few
    contaminants in the groundwater (above background levels) did not exceed MCLs.  Thus, no
    action is being taken on groundwater at the OU.
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          Table 2.1.  Revised estimates for cost components of the modified selected remedy for
                        Chestnut Ridge Operable Unit 2' Oak Ridge, Tennessee

                             Project Cost Item                         Cost ($Thousands)2

                                      CAPITAL COSTS

  Direct Cost:

  Environmental enhancement3                                                     0
  Access and use restrictions                                                   40
  Surface water controls3                                                        0
  Dam controls (improvements, stabilization)4                                  480
  Mobilization and demobilization                                              120

                                               Direct Cost Total (rounded)      640

  Indirect Cost:

  Remedial design work plan                                                      12
  Remedial design report                                                        140
  Remedial action work plan                                                       12
  Remedial action integration                                                   500



  Contingency - 35 percent                                                      456

                                             Indirect Cost Total (rounded)    1,120

                                               TOTAL CAPITAL COST             1,760

                                           O&M COSTS

  Environmental enhancement3                                                      0
  Monitoring5                                                                 1,200
  Contingency - 35 percent                                                      420

                                                 TOTAL O&M COST               1,620

  TOTAL PROJECT ESCALATED COST6                                               3,380

                                   TOTAL PROJECT PRESENT WORTH7               1,450

 1Originally estimated for comparison purposes in the feasibility study and modified based on
revised bases of estimates.
 2Escalated.
 3Components eliminated as part of modification.
 4Passive treatment system costs are included here as part of construction.
 5Originally included costs for groundwater monitoring.
 6All costs were reduced as site- and remedy-specific data became available to replace initial
conservative assumptions made for the
 feasibility study cost estimate.
 7Present value cost is based on 30-year present value, using a 6 percent discount rate.

 Note:  Costs presented in table are rounded.                           O&M = operation and
maintenance
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         Table 2.2.  ARARs/TBC guidance for the selected alternative for Chestnut Ridge Operable
Unit, Oak Ridge, Tennessee

                       Actions
Requirements                                                          Citation

                                                                                  Chemical-
specific

                                                                                        None

                                                                                  Location-
specific

  Wetlands



  Presence of wetlands, as defined in Executive       Whenever possible, actions must avoid or
minimize adverse impacts on wetlands and act         Executive Order 11990
  Order 11990 � 7(c)                                  to preserve and enhance their natural and
beneficial values.  New construction in wetlands    10 CFR 1022
                                                      areas should be particularly avoided
unless there are no practicable alternatives.
                                                      Wetlands protection considerations shall
be incorporated into planning, regulating, and
                                                      decision-making processes - applicable

  Presence of wetlands as defined in 40 CFR           Action to avoid degradation or destruction
of wetlands must be taken to the extent            Clean Water Act �404
  230.3(t) and 33 CFR 328.3(b)                        possible.  If adverse impacts are
unavoidable, action must be taken to enhance, or create     40 CFR 230
                                                      alternative wetlands. - applicable to
actions involving discharge of dredge or fill material  33 CFR 323
                                                      into wetlands

  Floodplains

  Within "lowland and relatively flat areas ad-       Action shall be taken to reduce the risk
of flood loss, minimize the impact of floods on                 Executive Order 11988
  joining inland and coastal waters and other         human safety, health and welfare, and
restore and preserve the natural and beneficial                    10 CFR 1022
  floodprone areas such as offshore islands,          values of floodplains - applicable
  including at a minimum, that area subject to a      The potential effects of actions in
floodplains shall be evaluated and consideration of
  one percent or greater chance of flooding in        flood hazards and floodplain management
ensured - applicable
  any given year."  [Executive Order 11988            If action is taken in floodplains,
alternatives that avoid adverse effects and incompatible
  �6(c)]                                              development and minimize potential harms
shall be considered- applicable

  Aquatic resources

  Within areas encompassing or affecting waters       Discharge of "substances" that "will
result or will likely result in harm, potential harm or             Tennessee Water Quality
Control
  of the state of Tennessee, as defined in TCA        detriment to the health of animals, birds,
fish, or aquatic life" is prohibited - applicable             Act of 1977 (TCA 69-3-101 et
  69-3-103(32), and the presence of wildlife or
seq.)
  aquatic life

                                                      Abate existing pollution of the waters of
Tennessee - applicable                                         Tennessee Water Quality Control
                                                                                                
Act of 1977 [TCA 69-3-102(b)]

  Within areas affecting stream or waters of the      Must comply with the substantive
requirements, as set by the State, of the individual                    TDEC 1200-4-7 et seq.
  state of Tennessee, as defined in TDEC 1200-        aquatic resource alteration permit



process, including best management practices, and
  4-7-.01                                             erosion and siltation controls -
applicable
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                                                                              Table 2.2.
(continued)

                       Actions
Requirements                                                                     Citation

  Within area encompassing aquatic ecosystem          Degradation of destruction of aquatic
ecosystems must be avoided to the extent possible.                 Clean Water Act �404
  with dependent fish, wildlife, or other aquatic     Discharges that cause or contribute to
significant to significant degradation of the water of such       40 CFR 230
  life or habitat                                     ecosystems are prohibited. - applicable to
any action involving the discharge of dredge or               33 CFR 323
                                                      fill material into an aquatic ecosystem

  Within areas affecting stream or river -and         The effects of water-related projects on
fish and wildlife resources must be considered.                 Fish and Wildlife Coordination
  presence of fish or wildlife resources              Action must be taken to prevent, migrate,
or compensate for project-related damages or                   Act (16 USC 661 et seq.)
                                                      losses to fish and wildlife resources -
applicable

  Endangered, Threatened, or Rare Species

  Presence of Tennessee state-listed "species of      Protected species (i.e., endangered
species) may not be uprooted, dug, taken, removed,                   Tennessee Rare Plant
Protection
  special concern"                                    damaged or destroyed, possessed, or
otherwise disturbed for any purpose - relevant and                   and Conservation Act of
1985
                                                      appropriate to "species of special
concern" present at the site                                          (TCA 11-26-201 et seq.)

  Archaeological and Historic Resources

  Actions involving alteration of terrain which       The Secretary of Interior must be advised
of the presence of the data.  A survey of                      Archaeological and Historic Pres-
  might cause irreparable loss or destruction of      affected areas for resources and data must
be conducted and steps taken to recover,                      ervation Act of 1974 (16 USC
  significant scientific prehistoric, historic, or    protect, and preserve data therefrom or
request that DOI do so - applicable if actions                   469a-c)
  archaeological resources                              impact any such identified resources

  Actions impacting any archaeological resources
Steps must be taken to protect archaeological
resources and sites - applicable if actions



Archaeological Resources Protection public land
(i.e., within the ORR                impact any
such identified resources
tion Act of 1979 (16 USC 470aa-
  boundaries)
II)
                                                                                                
43 CFR 70

  Actions impacting any federally owned, admin-       Consultation with the SHPO should be
conducted if cultural resources are inadvertently                   National Historic
Preservation Act
  istered, or controlled prehistoric or historic      discovered during remediation activities -
applicable                                                    ( 16 USC 470 a-w)
  resources -or- the likelihood of undiscovered
  resources

                                                      Consultation should be initiated with the
SHPO and Advisory Council on Historic                          Executive Order 11593
                                                      Preservation before the initiation of any
groundbreaking activities to determine the need                36 CFR 800
                                                      for any additional archaeological or
historic survey work and the need for an MOA
                                                      regarding protection of archaeological
resources - applicable

  Dams

  Actions involving/impacting construction or         Standards for existing dams:  (relevant
and appropriate to dams owned or operated by                     Tennessee Safe Dam Act of 1973
  modification of a dam as defined in TCA             the U.S. government or any agency thereof)
(TCA 69-12-101 to -125);
  69-12-102(3)
TDEC 1200-5-.06

                                                      � Stability - all dams shall be stable
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                                                                              Table 2.2.
(continued)

                       Actions
Requirements                                                                     Citation

                                                      � Slope protection - earth embankments
shall be protected from surface erosion by
                                                        appropriate vegetation or some other
type protective surface such as riprap or paving
                                                        and shall be maintained; all



inappropriate vegetation shall be removed from the dam

                                                      � Emergency spillway - All dams shall have
an emergency spillway system with capacity
                                                        to pass a flow resulting from a 6-hour
design storm for a hazard classification appropri-
                                                        ate for the dam, or

                                                        If applicant can successfully
demonstrate by engineering analysis that the dam is a safe
                                                        structure and is sufficient to protect
against probably loss of human life downstream,
                                                        dam design can be approved by the
Commissioner.

                                                                                   Action-
specific

  Fugitive dust emissions from construction           Take reasonable precautions to prevent
particular matter from become airborne; no                        TDEC 1200-3-8.01
  activities                                          visible emissions are permitted beyond
property boundary lines for more than 5 min/hour
                                                      or 20 min/day - applicable

  Dredge of contaminated sediments, discharge         Activities are authorized under Nationwide
Permit (NWP) 18 (Minor Discharges), NWP                       33 CFR 330, Appendix
  of fill material into waters of the U.S.            26 (Headwaters and Isolated Waters
Discharge), NWP 27 (Wetland Restoration and
                                                      Creation Activities), and NWP 38 (Cleanup
of Hazardous and Toxic Waste) provided that:

                                                      � Erosion and situation controls are used
and maintained in effective operating condition

                                                      � No activity substantially disrupts the
movement of those species of aquatic life
                                                        indigenous to the water body

                                                      � Heavy equipment working in wetlands is
placed on mats or other measures are taken to
                                                        minimize soil disturbance

                                                      � Discharge does not exceed 25 cubic yards

  Releases of airborne radionuclides during           Releases of airborne emissions from all
sources at DOE facilities, measured at the plant
  construction, remediation, or transport             boundary
  activities

                                                      Public exposure, airborne emissions -
applicable                                                         40 CFR 61.92
                                                        10 mrem/year
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                                                                              Table 2.2.
(continued)

                       Actions
Requirements                                                                     Citation

                                                      General public exposure, all sources - TBC
DOE Order 5400.5, II.1a
                                                       100 mrem/year EDE
                                                      Temporary exemption, maximum limit - TBC
                                                       500 mrem/year EDE

                                                      All releases shall be as-low-as-
reasonably-achievable - TBC                                              DOE Order 5400.5, I.4

  Releases to surface water                           Implement good site planning and best
management practices (BMPs) to control                             40 CFR 122;
                                                      stormwater discharges, including:
TDEC Chapter 1200-4-10.05

                                                      � document BMP's in a stormwater control
plan or equivalent document
                                                      � minimal clearing for grading
                                                      � removal of vegetation cover only within
20 days of construction
                                                      � perform weekly erosion control
inspections and maintenance
                                                      � control measures to detain runoff
                                                      � discharges must not cause erosion

                                                      Relevant and appropriate to activities
that result in a disturbance of less than 5 acres of
                                                      total land area

  Institutional controls when hazardous               Institutional controls shall be required
for all areas where containment is a remedial                   TDEC 1200-1-13.08(a((4)(iv)
  substances are left in place                        action; controls shall include, at a
minimum, deed restrictions for sale and use of
                                                      property, and securing the area to prevent
human contact with hazardous substances -
                                                      applicable

  Closure of a solid waste disposal facility with     Operator of a Class II solid waste
disposal facility must close the facility in a manner                 TDEC 1200-1-7-.04(8)(a)
  waste left in place                                 that:
                                                      (1)  minimizes the need for further
maintenance; and (2) controls, minimizes, or elimi-
                                                      nates, to the extent necessary to prevent
threats to public health and the environment,



                                                      post closure escape of solid waste, solid
waste constituents, leachate, contaminated
                                                      rainfall, or waste decomposition products
to the ground or surface waters to the atmo-
                                                      sphere - relevant and appropriate to
unpermitted solid waste disposal facilities

 ARAR = applicable or relevant and appropriate requirements
mrem = millirem
 BMP = best management practice
ORR = Oak Ridge Reservation
 CFR = Code of Federal Regulations
SHPO = state historic preservation officer
 DOE = U.S. Department of Energy
TBC = to be considered
 DOI = U.S. Department of Interior
TCA = Tennessee Code Annotated
 EDE = effective dose equivalent
TDEC = Tennessee Department of Environment and Conservation
 min = minute
USC = United States Code
 MOA = memorandum of agreement

 JT00069601.1DH/CJE                                                            January 25, 1996

         Contaminants in leachate from FCAP contribute to existing pollution in surface waters
of
    the Upper McCoy Branch.  The Tennessee Water Quality Control Act of 1997, whose purpose
    is to "abate existing pollution...  [and] reclaim polluted waters..." [TCA69-3-102.(b)], is
cited as
    an ARAR for this reason.  The goal of this remedial action is to abate this pollution
through
    enhancement of the passive treatment system where leachate exists at the toe of the dam.

         Little legislation or guidance governing cleanup of contaminated soils or sediments at
    CERCLA sites is available.  Since coal ash is not a RCRA hazardous waste, none of the
Subtitle
    C RCRA regulations, including land disposal restrictions and the proposed RCRA rules
    addressing hazardous soils, are ARARs.

         Location-specific ARARs include requirements to avoid or minimize adverse impacts to
    wetlands.  If such impacts cannot be avoided, mitigation and compensation are required.  The
    selected remedy involves relocating a small, existing wetland approximately 61 m (200 ft)
    downgradient from its current location.  The disturbance may be unavoidable if the dam is
    improved and the spillway is repaired.  A wetlands delineation and wetlands assessment were
    completed per 10 Code of Federal Regulations (CFR) 1022 and in consultation with the U.S.
    Army Corps of Engineers as part of the FS.  The substantive requirements of a wetlands
    mitigation plan (as identified in the FS) will be incorporated into the remedial design work
plan
    and approved by DOE, with the concurrence of EPA and the state of Tennessee, before
activities
    in the wetlands begin.



         Since the remedial action will occur within a floodplain, actions must minimize any
    adverse impacts.  A Notice of Floodplain and Wetland Involvement was published for
    investigative and remedial actions on the ORR October 4, 1993 (58 FR 51624).  A floodplain
    delineation and assessment was completed as part of the FS.

         A homestead was identified in the Sluice Channel Area during the RI.  It was evaluated
    during the FS for eligibility for listing as a historic resource in consultation with the
state historic
    preservation officer (SHPO).  The SHPO concurred with DOE that the homestead was not
    eligible for listing in the National Register of Historic Places, and the consultation was
    completed.  No mitigation would be required for the homestead.  Location-specific ARARs
    related to cultural resources would be invoked only if discoveries of additional potential
cultural
    resources were made fluting remedial activities.

         A small population of lesser ladies tresses orchids (Spiranthes ovalis), a state-listed
species
    of special concern was identified at the site during a survey of the OU and surrounding area
for
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    threatened and endangered plants (Cunningham 1993).  The selected remedy is not expected to
    impact these plants; however, should any actions be taken upgradient of the dam, several
    location-specific ARARs would be triggered, requiring protection and mitigation for these
plants.

         Dams in Tennessee are subject to periodic inspection and certification under the
Tennessee
     Safe Dams Act of 1973, as amended July 1989 (TCA Sect.  69-12-101 et seq.).  These
regulations
     [TDEC 1200-5-7.02(32)] do not legally apply to the U.S. government.  However, the
substantive
     requirements of the regulations for existing dams are relevant and appropriate to this
action.
     TDEC 1200-5-7.06 lists standards for existing dams, and addresses stability, slope
protection,
     and emergency spillways.  Compliance with these regulations may be achieved by meeting the
     specifications enumerated in the regulations or by gaining the approval of the FFA parties.
The
     selected remedy will bring the dam into compliance with all specifications for existing
dams and
     will voluntarily meet some of the specifications for new dams, although these are not
ARARs.

         Action-specific ARARs for remedial action at FCAP include requirements for surface
     water controls during remediation and site planning to minimize adverse effects from
erosion and
     stormwater discharges into the creek which could result from activities such as grading,
clearing,
     and excavation.  Best management practices will be followed to minimize the potential



release
     of hazardous substances into surface waters (40 CFR 125.104), to control stormwater
discharges
     (40 CFR 122, TDEC 1200-4-10-.05), and for nonpoint source controls (TDEC 1200-4-3-.06).
     These practices would comply with the substantive requirements of the aquatic resources
     alteration and stormwater permitting process (TDEC 1200-4-10-.05, TDEC 1200-4-7 et seq.).
     Precautions must also be taken to prevent fugitive dust from becoming airborne (TDEC 1200-
3-8-
     .01).  Since substantive rather than administrative requirements must be followed, it
should be
     possible to combine these requirements into one best management plan for the project which
also
     incorporates the wetland and floodplain mitigation measures discussed previously.

         TDEC Class II solid waste disposal general performance requirements for closure with
    waste in place are relevant and appropriate for the selected remedy.  Requirements include
    minimizing the need for further maintenance and minimizing the escape of solid waste and
    leachate, which could pose threats to public health and the environment.  These requirements
will
    be met by repairing the dam and constructing the passive treatment system.

    COST EFFECTIVENESS

         Actions taken under CERCLA must consider the estimated total present-worth costs of the
    alternatives.  Alternatives 4, 5, and 9 in the FS meet the regulatory requirements and
reduce risk
    to human health and the environment to acceptable levels.  Alternative 5, with an estimated
cost
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    of $4.6 million, is less than 7 percent more costly than Alternative 4 and provides for
greater
    stability of the dam.  Alternative 9 is more than 10 times as costly as Alternative 5.
Alternative
    5 is, therefore, considered the most cost-effective remedy for the protection of human
health and
    the environment.

    USE OF PERMANENT SOLUTIONS TO THE MAXIMUM EXTENT PRACTICABLE

         DOE believes the selected remedy represents the maximum extent to which permanent
    solutions can be used in a cost-effective manner for FCAP.  Of the remediation alternatives,
DOE
    believes the selected remedy provides the best balance of trade offs in terms of long-term
    effectiveness and permanence; reduction of toxicity, mobility, or volume through treatment;
    short-term effectiveness; implementability; and cost.

    PREFERENCE FOR TREATMENT AS A PRINCIPAL ELEMENT

         The coal ash in FCAP is not regulated as a hazardous waste.  Some toxic constituents in
    the ash have limited mobility through leaching into surface water.  Treatment of the ash to



reduce
    volume would require dewatering.  Dewatering would produce a large liquid waste stream and
    would not necessarily reduce the mobility of the residual hazardous constituents.  Treatment
of
    the large volume of ash to reduce toxicity or mobility would increase volume significantly,
and
    the costs are not commensurate with the slight reduction of risk that would be achieved.

         The passive treatment system at the toe of the dam is expected to effectively reduce
the
    mobility and bioavailability of the contaminants leached from the dam.  The system should
equal
    or exceed the reduction in contaminant concentrations in surface water currently occurring
in the
    natural wetland.

    DOCUMENTATION OF SIGNIFICANT CHANGES

         The preferred alternative in the proposed plan included minor refinements to
Alternative
    5 of the FS (i.e., deletion of surface water diversions upgradient of FCAP).  The surface
water
    diversions were eliminated because of uncertainties about their effectiveness in reducing
    contaminant migration, the potential for adverse effects on wildlife habitat and wetlands
resulting
    from implementation, and difficulty in justifying installation and maintenance costs for the
    diversion structures.  The determination to eliminate that component is documented in the
    administrative record in a May 30, 1995, letter to DOE (Jacobs ER Team 1995c).
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         Subsequently, additional changes were agreed to by the FFA managers during a December
    6, 1995, meeting.  The managers reviewed several components of the selected remedy at DOE's
    request.  The revisions incorporated into the selected remedy are based on regulator
comments,
    a regulatory decision by the state that the structure at FCAP is a dam, and comments raised
    during the FFA managers meeting.  The resulting changes included eliminating implementation
    of portions of the environmental enhancements.  Design requirements for the emergency
spillway
    were also discussed during the FFA managers meeting.

         Portions of the environmental enhancements component of the selected remedy, which will
    not be implemented, include adding nutrients and organic amendments to FCAP soils, planting
    preferred wetland species at the OU, and placing man-made salt licks on site for deer and
other
    animals use.  The managers concurred that there is not a specific regulatory driver for
these
    measures, and current funding constraints within the DOE Environmental Restoration Program
    argued against their implementation.

         Groundwater monitoring was also eliminated from the project as a result of a comment
    from the state during review of the draft (D1 version) ROD.  There was not a specific



regulatory
    driver mandating groundwater monitoring because the remedial action does not include action
on
    groundwater.  These changes to the selected remedy will result in cost savings.  The
difference
    between the original cost estimates prepared for comparison of the alternatives in the FS
and the
    estimated costs for the remedy, as it will now be implemented, are presented in Table 2.3.

         Regulations for the Tennessee Safe Dam Act include guidance for the design of an
    emergency spillway with a capacity of 1/3 PMP.  This was believed to be overly conservative
    for FCAP, and an alternate design may be approved by the state administrator of the dam
    program.  DOE, EPA, and TDEC agreed that a design storm event suitable under best
    engineering management practices will be approved before remedial design.  This is also
expected
    to result in cost savings, which cannot be estimated at this time.
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         Table 2.3.  Cost components of the selected remedy for Chestnut Ridge OU 2, and as
                     presented in the FS for Alternative 5', Oak Ridge, Tennessee

                          Project cost item                              Cost ($Thousands)2

                                     CAPITAL COSTS

   Direct Cost:                                                    FS Estimate     Revised
Estimate

   Environmental enhancements                                          24                 0
   Access and use restrictions                                         96                40
   Surface water controls3                                            360                 0
   Dam controls (improvements, stabilization)4                        480               480
   Mobilization and demobilization                                    280               120

                                        Direct Cost Total (rounded) 1,200               640

   Indirect Cost:

   Remedial design work plan                                           22                12
   Remedial design report                                             280               140
   Remedial action work plan                                           21                12
   Remedial action integration                                        810               500
   Contingency - 35 percent                                           830               456

                                    Indirect Cost Total (rounded)   2,000             1,120

                                       TOTAL CAPITAL COST           3,200             1,760

                                    O&M COSTS

  Environmental enhancement3                                        1,300                 0



  Monitoring5                                                       4,300             1,200
  Contingency - 35 percent                                          1,900              4.20

                                           TOTAL O&M COST           7,500             1,620

  TOTAL PROJECT ESCALATED COST6                                    10,700             3,380

                  TOTAL PROJECT PRESENT WORTH7                      4,600             1,450

 1Originally estimated for comparison purposes in the feasibility study and modified based on
revised bases of estimates.
 2Escalated.
 3Components eliminated as part of modification.
 4Passive treatment system costs are included here as part of construction.
 5Originally included costs for groundwater monitoring.
 6All costs were reduced as site- and remedy-specific data became available to replace initial
conservative assumptions made for the
 feasibility study cost estimate.
 7Present value cost is based on 30-year present value, using 6 percent discount rate.

 Note:  Costs presented in table are rounded.                            FS = feasibility study
                                                                         O&M = operation and
maintenance
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                              PART 3.  RESPONSIVENESS SUMMARY

 JT00069601.1DH/CJE                                                            January 25, 1996

                                 RESPONSIVENESS SUMMARY

         This "Responsiveness Summary" documents the public comments on the Proposed Plan
    for Chestnut Ridge Operable Unit 2 (Filled Coal Ash Pond and Vicinity), Oak Ridge, Tennessee
    (Jacobs ER Team 1995b).  The proposed plan was issued in June 1995.  The public comment
    period started July 5, 1995, and ended August 5, 1995.  DOE announced the availability of
the
    proposed plan in a public notice published in The Knoxville News-Sentinel July 5, 1995.  The
    public notice advised that the proposed plan would be one of the topics discussed at the
quarterly
    stakeholders meeting July 18, 1995, and that a formal public meeting would be arranged if
    requested.  This document addresses the informal comments made by the public during the July
    18, 1995, stakeholders meeting and telephone and written comments received during the public
    comment period.

         This "Responsiveness Summary" serves three purposes.  First, it informs DOE, EPA, and
    TDEC of community concerns about the site and the community's preferences regarding the
    proposed remedial alternative.  Second, it demonstrates how public comments were integrated
    into the decision-making process.  Finally, it allows DOE to formally respond to public
    comments.

         This summary is prepared pursuant to the terms Of the 1992 FFA among DOE, EPA, and
    TDEC, as well as other requirements, including:

         �  CERCLA as amended by SARA, 42 USC, Section 9601, et seq.;
         �  NCP, 40 CFR 300.430; and



         �  Community Relations in Superfund, A Handbook, EPA/540/R-92/009.

    COMMENTS FROM QUARTERLY STAKEHOLDERS MEETING

         No formal transcripts were made at the quarterly stakeholders meeting and no formal
    public meeting was requested.  Although individuals making comments did not identify
    themselves, the Chestnut Ridge OU 2 issues raised at the stakeholders meeting were recorded.
    DOE's responses to those issues follow.
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    ISSUE 1:  WHAT ARE THE CONSTITUENTS PRESENT IN THE COAL ASH?  HOW
    DO THEY DIFFER FROM OTHER COAL ASH?  DO ALL OTHER ASH DISPOSAL
    SITES NEED THE REMEDIATION PROPOSED HERE?

         Response:  The constituents in the FCAP ash are typical of constituents in ash from
     combustion of eastern United States coal.  None of the constituents present at the FCAP
were out
     of concentration ranges typical for eastern coal; the median values at the FCAP were
comparable
     to median values for other coal.  The constituents and their concentrations are presented
in Table
     1.3 of the FS Report and are based on FCAP sampling results and published literature values
     (Jacobs ER Team 1995a).

         Coal ash is regulated as a solid waste under RCRA.  It is exempted from being a
    hazardous waste, but facilities with coal ash must comply with storage and disposal
requirements
    for solid waste.  These facilities would not normally require remediation due to the
presence of
    the ash.  When ORR was placed on the NPL, SWMUs, including FCAP, were evaluated under
    CERCLA guidelines to determine whether they pose unacceptable risks to human health and the
    environment.  The ash at FCAP was found to pose such risks largely because it had been
placed
    behind a dam and situated above a natural water body (a small creek).  This presents a risk
of
    dam failure and release of the ash under circumstances not present at other sites.  In
addition, the
    site conditions are more conducive for transport of the constituents into the environment
than at
    other sites.  Thus, remediation of this site is appropriate and required under CERCLA, but
may
    not be required at other coal ash disposal sites.

    ISSUE 2:  ARE THE COSTS FOR THIS PROJECT JUSTIFIED?  CAN THE MONEY
    PROPOSED FOR THIS PROJECT BE BETTER USED ELSEWHERE?

         Response:  Compared to many other potential remedial actions on the ORR, the cost for
    this action is small.  Although the "no action" alternative assumes that the site is
abandoned and
    there is zero cost, significant expenditures for existing and planned monitoring and
maintenance



    programs would be incurred even if remedial actions were not taken at the site.  Over a 30-
year
    period, only a slight reduction from the $5.6 monitoring and O&M costs projected for
    Alternatives 4 and 5 and the selected remedy would be expected.  In addition, the most
significant
    risk results from possible failure of the dam and release of the ash.  This would not pose a
large
    human health safety risk, because the area is occupied by people only rarely.  Failure of
the dam
    and release of the ash would, however, significantly damage the local environment and
require
    cleanup at a cost many times the proposed capital remediation cost.  DOE feels that the
project
    costs are justified because (1) the incremental cost of the project above already committed
    expenditures is small, (2) remediation is needed to meet regulatory requirements, and (3)
the
    remediation could prevent greater expenditures in the future.
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    ISSUE 3:  COAL ASH IS SOLD AS A RESOURCE.  HAS RESALE OF THE ASH BEEN
    CONSIDERED TO REDUCE COSTS OR TO MAKE A PROFIT FROM REMEDIATION
    OF THE SITE?

         Response:  Resale of the ash for industrial use was investigated in a draft
Environmental
    Restoration Program, Chestnut Ridge Operable Unit 2, Technical Summary (Radian 1993) and
    eliminated from further consideration.  The ash in the FCAP consists of both fly ash and
bottom
    ash.  Due to placement methods and its exposure to the environment for decades, the ash is
    mixed with soil and sediment.  Resale at a profit to users of low volumes of high quality
ash
    (e.g., for metal or mineral extraction or as a concrete or asphalt additive) is not possible
because
    the ash would not be accepted without significant treatment and analysis to produce and
guarantee
    a homogeneous product that meets the users specifications.  Reuse for high volume, low
    technology applications (e.g., road base and subbase or structural fill) would require
excavation
    and transport of the ash.  Transport would be either as a slurry (requiring the addition of
water)
    or as solid granular material (requiring dewatering).  The material would have to be
dewatered
    before use.  If users could be found, they would likely accept the material at no charge,
rather
    than pay a fee for receipt of the material.  Thus, disposal costs could be avoided, but
excavation,
    dewatering, transportation, and environmental restoration costs would still be incurred.
There
    would be significant, adverse short-term effects on the environment during and after the
    excavation process.  The overall cost of reuse would, therefore, be similar to Alternative 9
in the



    FS with the elimination of the disposal fees ($65 million less $5 million = about $60
million).
    This remedy would actually be more costly than the selected remedy and would cause adverse
    environmental effects.

    ISSUE 4:  ARE THERE MATERIAL SAFETY DATA SHEETS THAT DESCRIBE THE
    HAZARDS ASSOCIATED WITH COAL ASH?

         Response:  Coal ash is a combustion by-product of a naturally occurring energy source
    (raw material).  It is not classified as a hazardous waste under RCRA (although there are
low
    concentrations of hazardous constituents in the ash), and no Material Safety Data Sheets
(MSDSs)
    are available.  MSDSs are provided by chemical and other material manufacturers to
purchasers
    of the manufactured material.  They describe components of the material sold and the
    requirements for safe handling, use, and disposal of hazardous materials.  As stated, coal
ash is
    the result of combustion of a natural, as opposed to manufactured, product.  The risks to
human
    health associated with the FCAP ash were calculated based on certain residential and
trespasser
    scenarios that consider long-term exposure to or ingestion of the ash or its leachate in
accordance
    with EPA and CERCLA protocols.  These risks and risks to environmental receptors were
    determined to be unacceptable, as explained in Issue 1.  Institutional Control is the lowest
cost
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    remedial action that will mitigate the risks to human health.  Because the scenarios leading
to
    unacceptable human health risks are considered unlikely, institutional controls are the only
actions
    in the selected remedy designed to reduce human health risk.  The other actions in the
selected
    remedy address potential catastrophic failure of the dam and reduction of the risks to
    environmental receptors.

    WRITTEN COMMENTS

         Three written comments were received.  Two of the comments and DOE responses to
    them follow.  The third comment by W. L.  McCullough is similar to Issue 3, which is
discussed
    on page 3-4, and is not included here.

    COMMENT 1.  Fred F. Haywood

         "This proposed plan fails to demonstrate that the FCAP and vicinity poses a significant
    threat to human health and the environment.  In this case, the only action which can be
justified
    is stabilization of the dam to prevent catastrophic failure.  Risk associated with 228Th
represents



    only a portion of the total potential exposure due to gamma-rays.  Radionuclides in the
uranium
    decay chain are also present in the ash.  However, protection of the public from this
radiation
    source, or the need for it is poorly justified."

         Response:  Radionuclides evaluated as COPCs in the RI (Tables 5-1 .a, b, and c; Tables
    5.3 through 5.5) included risk contributions from 228Th, 230Th, 232Th, 234Th, 234U, 235U,
238U, and
    137Cs.  These contaminants were evaluated for trespasser and residential scenarios for
inhalation
    of dust, external radiation exposure, incidental ingestion of soil, and ingestion of
homegrown
    vegetables.  External radiation exposure from 228Th, with a risk greater than 1 x 104 under
the
    residential scenario, was the only radionuclide that exhibited a risk greater than 1 x 10-6.
    Therefore, 228Th was the only radionuclide retained as a relevant contaminant of concern
(COC)
    and discussed in the proposed plan.  Assuming continued DOE ownership of the property and
    access restrictions to the site, DOE agrees that there is little current or future risk to
human
    health from exposure to radioactivity or other constituents in the ash.  DOE also agrees
that
    stabilization of the dam to prevent catastrophic failure is justified.  CERCLA requires not
only
    protection of human health, but also protection of the environment from the risks resulting
from
    site contaminants.  There is a potential risk to sensitive ecological receptors, which could
result
    from contact with or ingestion of surface waters in Upper McCoy Branch contaminated by the
    ash or its leachate.  There are existing, documented risks to on-site terrestrial biota from
contact
    with or ingestion of the ash, plant uptake of ash constituents, and plant ingestion
resulting in
    bioaccumulation of ash constituents in animals.  Stabilization of the darn and protection of
the
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    ecological receptors are the drivers for the proposed actions.  Other than continued
institutional
    control through DOE ownership of the land, no actions are proposed to protect the public
from
    exposure to radiation.

         Dam stabilization is, by far, the most costly portion of the capital expenditures for
    remedial action.  The dam stabilization actions will probably destroy a portion of the
existing
    wetlands at the foot of the dam.  Under current law, DOE would be obligated, at a minimum,
    to replace those wetlands.  DOE has chosen to provide the required replacement wetlands in
    conjunction with environmental enhancements designed to reduce risk to ecological receptors
in



    Upper McCoy Branch.  The cost of the replacement wetlands is small compared to the cost of
    dam rehabilitation, and the additional cost of incorporating a passive treatment system into
the
    wetland replacement is an insignificant part of the total project cost.  Another small cost
will be
    incurred for placement of salt licks for deer and addition of nutrients (i.e., fertilizer)
and organic
    matter (e.g., sewage sludge, compost, or manure) to the ash pond to enhance recovery of the
    habitat, reduce plant uptake of constituents in the ash, and reduce exposure to and
ingestion of
    the ash by wildlife.

         As described for Issue 2, the most significant cost element for this project is for
continued
    monitoring and O&M actions.  Most of this cost would be incurred regardless of the scope of
    remedial actions.  Because the incremental costs of the remedial actions to protect the
    environment are small compared to the construction costs for dam rehabilitation and the
continued
    monitoring and O&M costs, DOE feels that the actions described in the selected remedy are
    justified.

    COMMENT 2.  William A. Goldsmith

         "The only component of Alternative 4 or Alternative 5 that would control radiation
    exposures from the ash pile is the component that restricts access.  This component costs
nothing.
    The proposed plan fails to demonstrate how Alternative 4 or Alternative 5 would control
risks.
    Risks other than those attributable to 228Th are poorly identified.  Risks attributable to
228Th are
    not distinctly different from those that may be attributable to natural background
radiation.  No
    expenditure for remediation is warranted based on the information provided in this proposed
    plan."

         Response:  As discussed in the response to Comment 1, DOE agrees that the human health
    risks from exposure to radiation are unlikely and do not warrant remediation other than
continued
    institutional controls.  As discussed in the responses to Comment 1 and Issue 2, the drivers
for
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    remediation of this site are the control of ecological risks and the prevention of
catastrophic
    failure of the dam to reduce the likelihood of greater expenditures in the future.  DOE
feels that
    the expenditures to mitigate these risk drivers are justified.
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OAK RIDGE RESERVATION (USDOE)

Site Information:

Site Name: OAK RIDGE RESERVATION (USDOE)
Address: OAK RIDGE, TN

 
EPA ID: TN1890090003
EPA Region: 04

 

Record of Decision (ROD):

ROD Date: 01/23/1997
Operable Unit: 20
ROD ID: EPA/541/R-97/189
 
Media: Surface water

 
Contaminant: Metals, organic compounds, radionuclides,

 
Abstract: The Oak Ridge Reservation (ORR) is in Anderson and Roane

Counties near the City of Oak Ridge in eastern Tennessee. ORR is
located approximately 20 miles northwest of Knoxville, Tennessee.
The reservation, 35,300 acres of federally-owned land, houses the
Oak Ridge K-25 Site, the Oak Ridge National Laboratory (ORNL),
and the Y-12 Plant.The Y-12 Plant encompasses approximately 800
acres and is located adjacent to the corporate center of the City of
Oak Ridge. The plant occupies Bear Creek Valley between Chestnut
Ridge to the south and Pine Ridge to the north.The Bear Creek
Valley Operable Unit (OU) 2 is in the Bear Creek Valley near the
headwaters of Bear Creek, immediately west of the Y-12 Plant's
main facilities. Bear Creek Valley OU 2 is comprised of a former
construction spoil area, Spoil Area 1, and a former construction
storage yard, the SY-200.The surface water system in the area
comprises Bear Creek and its tributaries. Bear Creek runs parallel to
the SY-200 Yard. An intermittent stream, located on the eastern edge
of the SY-200 Yard, flows north to Bear Creek. Spoil Area 1
includes a drainage ditch on its eastern side. Drainage Ditch A is the
only surface water feature located in Spoil Area 1.In 1989, the U.S.
Environmental Protection Agency (EPA) placed ORR on the
National Priorities List (NPL). The agreement provides a procedural
framework and schedule for evaluating, prioritizing, and managing
areas of contamination on ORR. Originally constructed as part of the
Manhattan Project in the early 1940s, the Y-12 Plant has developed



into a highly sophisticated manufacturing and developmental
engineering facility. Manufacturing activities at the Y-12 Plant
included chemical processing and engineering. In support of these
activities, disposal area for uncontaminated fill and construction
debris (Spoil Area 1) and for the temporary, aboveground storage of
equipment (the SY-200) were established.Spoil Area 1 is west of the
Y-12 Plant on Old Bear Creek Road. Various renovation,
maintenance, and construction operations at the Y-12 Plant produced
construction debris, which included concrete, asphalt, brick, brush,
rock, and title. Solid waste (spoil material) generated during these
operations was disposed of in Spoil Area 1 from 1980 to 1985. A soil
cover was placed over Spoil Area 1 in 1985.Spoil Area 1 is a Class
IV landfill, permitted for the disposal of construction and demolition
waste. No spoil material was received by the unit for approximately
5 years after 1985; however, the volume of waste placed at the unit
had exceeded the landfill limit by 11,700 cubic yards. SY-200 Yard
is west of the Y-12 Plant on Old Bear Creek Road between Spoil
Area 1 and the Rust Spoil Area. From the 1950s to 1986, the SY-200
Yard was an aboveground storage facility for machinery and
miscellaneous items. No chemicals or waste materials were stored at
the site, and all containers (e.g., tanks) at the site were empty and
stored for future use. The site was surrounded by a 6 foot fence with
gate access. The operation divisions that used the yard included the
Y--12 Plant Assembly Division. Items stored at the site were
segregated with respect to ownership by the various divisions using
the yard. After the presence of visible mercury was detected on the
SY-200 Yard, a soil cover of 3 to 5 feet was placed at the site.

 
Remedy: The primary objective of this remedy is to mitigate risks to human

health and the environment from exposure to contaminated soil and
waste. Low levels of metals, organic compounds, and radionuclides
were detected in soil at OU 2.The selected remedy for Spoil Area 1
and the SY-200 Yard addresses the principal threats at the sites by
maintaining the existing waste covers and implementing specific
access and use restrictions. Access and use restrictions will prevent
unacceptable exposure to the contaminants. Deed restrictions will be
implemented to restrict construction that could negatively impact the
integrity of the covers at the sites and prohibit waste intrusion.
Restrictions will also require incorporation of indoor radon
mitigative measures in accordance with EPA guidelines for any
future structure built on site. The site will be designated as a
restricted industrial use area. Groundwater and surface
water/sediment monitoring will be addressed in a separate remedy.
Major components of the selected remedy include the following:
physical barriers (fences, gates, and signs) to limit access to the site;
deed restrictions to restrict construction at the sites and prohibit



waste intrusion to mitigate direct exposure; and a periodic physical
surveillance of the soil cover and other features of the site and
maintenance or repair, as required.

 
Text: Full-text ROD document follows on next page.
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                                       PREFACE

This Record of Decision for Bear Creek Valley Operable Unit 2 (Spoil
Area 1 and SY-200 Yard) at the Oak Ridge Y-12 Plant, Oak Ridge,
Tennessee (DOE/OR/02-1435&D2) was prepared in accordance with
requirements under the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980 to document the selected
remedy.  This work was performed under Work Breakdown Structure
1.4.12.1.1.02 (Activity Data Sheet 2302, "Bear Creek Valley").
Publication of the D2 version of this document will meet a Federal
Facility Agreement milestone.  This document is based on information
provided in the Feasibility Study for the Y-12 Bear Creek Valley
Operable Unit 2 Spoil Area 1, SY-200 Yard, and Rust Spoil Area, Oak
Ridge, Tennessee (DOE/OR/02-1279&D2).

                           ACRONYMS AND ABBREVIATIONS

ARAR    applicable or relevant and appropriate requirement
Ba      barium
Be      beryllium
bis     below land surface
CERCLA   Comprehensive Environmental Response, Compensation, and Liability
         Act of 1980
Cd       cadmium
CFR      Code of Federal Regulations
Co       cobalt
Cr       chromium
DOE      U.S. Department of Energy
EPA      U.S. Environmental Protection Agency
FR       Federal Register
FS       feasibility study
ft       foot
ha       hectare
Hg       mercury
in.      inch
kg       kilogram
km       kilometer
L        liter
m        meter
MCL      maximum contaminant level



µg       microgram
mg       milligram
Mn       manganese
mrem     millirem
NCP      National Oil and Hazardous Substances Contingency Plan
Ni       nickel
NPL      National Priorities List
NTS      Nevada Test Site
O&M      operation and maintenance
ORNL     Oak Ridge National Laboratory
ORR      Oak Ridge Reservation
OU       operable unit
PAH      polyaromatic hydrocarbon
Pb       lead
PCB      polychlorinated biphenyl
Ra       radium
RI       remedial investigation
ROD      record of decision
Sb       antimony
SVOC     semivolatile organic compound
TBC      to be considered
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                              ACRONYMS AND ABBREVIATIONS (continued)

TDEC     Tennessee Department of Environment and Conservation
U        uranium
V        vanadium
VOC      volatile organic compound
yd       yard
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                                 PART 1. DECLARATION
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                                SITE NAME AND LOCATION

    U.S. Department of Energy
    Oak Ridge Y-12 Plant Bear Creek Valley Operable Unit 2
    Oak Ridge Reservation
    Oak Ridge, Tennessee

                           STATEMENT OF BASIS AND PURPOSE

      This record of decision (ROD) selects the remedial action for the Oak Ridge Y-12 Plant
Bear Creek Valley Operable Unit (OU) 2 in Oak Ridge, Tennessee, in accordance with the
Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA),
as amended by the Superfund Amendments and Reauthorization Act of 1986 and, to the extent
practicable, the National Oil and Hazardous Substances Contingency Plan (NCP).  This ROD
provides background information on the site, outlines the technical goals of the remedy,
summarizes the analysis of potential remediation alternatives, explains the rationale for the
selected remedy, and certifies that the remedy complies with CERCLA.  Implementation of the
selected remedy will ensure that human health and the environment are protected from exposure
to contaminants at Bear Creek Valley OU 2.

      The remedial action decision is based on the administrative record for the Y-12 Plant Bear
Creek Valley OU 2, including the remedial investigation (RI) (DOE 1995a), the feasibility study
(FS) (DOE 1995b), the proposed plan (DOE 1995c), and other documents contained in the
administrative record file for this site.

      This document is issued by the U.S. Department of Energy (DOE)as the lead agency.
The U.S. Environmental Protection Agency (EPA) and the Tennessee Department of Environment
and Conservation (TDEC are supportive agencies as parties of the Federal Facility Agreement
for this response action, and they concur with the selected remedy.

                               ASSESSMENT OF THE SITE

      Releases from this site or exposure to the hazardous media would present unacceptable
risks to human health and the environment if the response action selected in this ROD is not
implemented.
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                                DECLARATION STATEMENT

      The primary objective of this remedial action is to mitigate risks to human health and the
environment from exposure to contaminated soil and waste.  Low levels of metals, organic
compounds, and radionuclides were detected in soil at the OU 2 sites:  Spoil Area 1 and the
SY-200 Yard.

      The selected remedy for Spoil Area 1 and the SY-200 Yard addresses the principal threats
at the sites by maintaining the existing waste covers and implementing specific access and use
restrictions.  Access and use restrictions will prevent unacceptable exposure to the
contaminants.
Deed restrictions will be implemented to restrict construction that could negatively impact the
integrity of the covers at the sites and prohibit waste intrusion.  Restrictions will also
require
incorporation of indoor radon mitigative measures in accordance with EPA guidelines for any
future structure built on site.  The site will be designated as a restricted industrial use
area.
Groundwater and surface water/sediment monitoring will be deferred to the Bear Creek Valley
OU ROD scheduled for approval in Fiscal Year 1999.  Major components of the selected remedy
include the following:

      •  physical barriers (fences, gates, and signs) to limit access to the site;

      •  deed restrictions to restrict construction at the sites and prohibit waste intrusion to
         mitigate direct exposure; and

      •  periodic physical surveillance of the soil cover and other features of the site and
         maintenance or repair, as required.

                               STATUTORY DETERMINATIONS

      The selected remedy protects human health and the environment, complies with federal
and state requirements that are legally applicable or relevant and appropriate to the remedial
action, and is cost-effective.  The selected remedy provides the best balance of tradeoffs in
terms
of the nine CERCLA criteria for evaluation.  The risk reduction provided by treatment is not
commensurate with additional costs.  Therefore, this remedy does not satisfy the statutory
preference under CERCLA 121(b) for treatment to reduce the toxicity, mobility, or volume of
contaminants.  Because this remedy will not result in the removal of hazardous substances
present
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above health-based risk levels from the site, a 5-year review will be conducted after completion
of remedial action to ensure that the remedy continues to protect human health and the



environment.

JT00059601.6MC/CJE                     1-4                                 September 16,  1996

<IMG SRC 97189B>

                              PART 2.  DECISION SUMMARY
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                   SITE NAME, LOCATION, AND DESCRIPTION

      The DOE Oak Ridge Reservation (ORR) is in Anderson and Roane Counties near the city
of Oak Ridge in eastern Tennessee.  Figure 2.1 shows the city's location, approximately 32 km
(20 miles) northwest of Knoxville, Tennessee.  The reservation, 14,300 ha (35,300 acres) of
federally owned land, houses the Oak Ridge K-25 Site, the Oak Ridge National Laboratory
(ORNL), and the Y-12 Plant.

      The Y-12 Plant encompasses approximately 320 ha (800 acres) and is adjacent to the
corporate center of the city of Oak Ridge.  The plant occupies Bear Creek Valley between
Chestnut Ridge to the south and Pine Ridge to the north of the plant.

      The Bear Creek Valley OU 2 (see Fig. 2.1) is in Bear Creek Valley near the headwaters
of Bear Creek immediately west of the Y-12 Plant's main facilities.  Bear Creek Valley OU 2 is
comprised of a former construction spoil area, Spoil Area 1, and a former construction storage
yard, the SY-200 Yard.

      The surface water system in the area is comprised of Bear Creek and its tributaries.  Bear
Creek runs parallel to the SY-200 Yard.  An intermittent stream, located on the eastern edge of
the SY-200 Yard, flows north to Bear Creek.  Spoil Area 1 includes a drainage ditch on its
eastern side.  Drainage Ditch A is the only surface water feature located in Spoil Area 1.

                        SITE HISTORY AND ENFORCEMENT ACTIVITIES

      On November 21, 1989, EPA placed ORR on the National Priorities List (NPL) under
CERCLA.  On January 1, 1992, a Federal Facility Agreement was implemented by DOE, EPA,



and TDEC.  The agreement provides a procedural framework and schedule for evaluating,
prioritizing, and managing areas of contamination on ORR.  The agreement specifies that
CERCLA procedures be followed to evaluate and remediate contamination problems.  Work at
Spoil Area 1 began as a Resource Conservation and Recovery Act of 1976 facility investigation
before the site was listed on the NPL.  However, further work has been conducted under
CERCLA.

      Originally constructed as part of the Manhattan Project in the early 1940s, the Y-12 Plant
has developed into a highly sophisticated manufacturing and developmental engineering facility.
Manufacturing activities at the Y-12 Plant included chemical processing and engineering.  In
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support of these activities, disposal areas for uncontaminated fill and construction debris
(Spoil
Area 1) and for the temporary, aboveground storage of equipment (the SY-200 Yard) were
established.

SPOIL AREA 1

      Spoil Area 1 is west of the Y-12 Plant on Old Bear Creek Road.  Various renovation,
maintenance, and construction operations at the Y-12 Plant produced construction debris, which
included concrete, asphalt, brick, brush, rock, and tile.  Solid waste (spoil material)
generated
during these operations was disposed of in Spoil Area 1 from 1980 to 1985.  A soil cover was
placed over Spoil Area 1 in 1985.

      Spoil Area 1 is a Class IV landfill, permitted by TDEC (permit number DNL-01-103-
0012) for the disposal of construction and demolition waste.  No spoil material was received by
the unit for approximately 5 years after 1985.  However, the volume of waste placed at the unit
had exceeded the landfill limit by 8,946 m 3 (11,700 yd 3).  TDEC was notified in 1991 of the
overfilled condition.

SY-200 YARD

      The SY-200 Yard is west of the Y-12 Plant on Old Bear Creek Road between Spoil
Area 1 and the Rust Spoil Area.  From the 1950s to 1986, the SY-200 Yard was an aboveground
storage facility for machinery and miscellaneous items.  No chemicals or waste materials were
stored at the site, and all containers (e.g., tanks) at the site were empty and stored for
future use.
The site was surrounded by a 1.8-m (6-ft) fence with gate access.  The operation divisions that
used the yard included the Y-12 Plant Assembly Division, Engineering Technology Division,
Metal Preparation Division, and the ORNL Fusion Energy Division.  Items stored at the site were
segregated with respect to ownership by the various operating divisions using the yard.  After



the
presence of visible mercury was detected on the SY-200 Yard, a soil cover of 0.9-1.7 m (3-5 ft)
was placed at the site.

                         HIGHLIGHTS OF COMMUNITY PARTICIPATION

      The proposed plan for the Y-12 Bear Creek Valley OU 2 (DOE 1995c) was issued in
August 1995.  The proposed plan and other supporting documents for Bear Creek Valley OU 2,
such as the RI and FS are available to the public in the Administrative Record File at the DOE
Information Resource Center.  DOE published a notice of availability regarding the project in
The
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Oak Ridger and the Knoxville News-Sentinel newspapers on October 18, 1995.  The public
comment period was set from October 18 through November 17, 1995.  In the notice, the public
was offered the opportunity to request a public meeting, but none was requested.  Because no
public comments were received, the selected remedy has not been modified, and DOE has
determined that the actions suggested in the proposed plan are justified.

                              SCOPE AND ROLE OF THE SITE

      Bear Creek Valley OU 2 originally included three sites (Rust Spoil Area, Spoil Area 1,
and SY-200 Yard).  The Rust Spoil Area was removed from OU 2 because it appears to
contribute to groundwater contamination.  The Rust Spoil Area and underlying groundwater will
be addressed as part of the overall Bear Creek Valley OU, which includes all groundwater for
the valley.

     The remaining OU 2 sites, Spoil Area 1 and SY-200 Yard, do not contribute to
groundwater contamination.  The site risks are associated with direct exposure to contaminated
soil and waste.  This risk is mitigated through the selected remedy.  Bear Creek Valley OU will
address the remaining source units in the valley and issues related to groundwater and surface
water.  Therefore, actions taken through the selected remedy for OU 2 are justified and
consistent
with the strategy for addressing principal threats posed by sources in the Bear Creek Valley OU.

      Spoil Area 1 is a 2-ha (5-acre) site that received construction debris from 1980 until
1985,
at which time a 0.61-m (2-ft) minimum soil cover was placed over the site.

      The SY-200 Yard was used from the 1950s until 1986 to temporarily store equipment.
After the stored equipment was removed in 1986, mercury was discovered during the construction
of an environmental support facility at the site.  Construction stopped and the site was covered
with 0.9-1.7 m (3-5 ft) of clean soil.

                          SUMMARY OF SITE CHARACTERISTICS



      During the RI, soil, surface water, sediment, and groundwater were sampled and analyzed
for contamination.  Most compounds were near background levels.
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SPOIL AREA 1

      Nature and Extent of Contamination.  Subsurface soil samples were taken from six soil
borings at Spoil Area 1.  Soil borings were constructed through the fill material and into the
native underlying soil.  Samples were not taken of the clean cover, but were taken throughout
the fill material at 1.2-m (4-ft) intervals and once in the native soil.  Samples were analyzed
for
volatile organic compounds (VOCs) and semivolatile organic compounds (SVOCs), inorganic
contaminants, and radiological parameters.  A comparison of historical sample data indicated
that
57 analytes were present above background levels.  Those constituents that were not laboratory
contaminants (are not necessary nutrients) and were detected more than once include metals (Ba,
Be, Cd, Co, Hg, Cr, and Mn), SVOCs, and radionuclides (total uranium and radium).  Metals
that were detected did not provide evidence of spatial trends of distribution.  Most analytes
were
only slightly above background.  Constituents that significantly exceeded background levels are
beryllium, benzo(a)pyrene, benzo(a)anthracene, benzo(b)fluoranthene, and 226 Ra.  Waste disposal
records for the site were reviewed to identify a potential source of radium, but no records
concerning radium were found.

      Constituents in the small, intermittent seep at Spoil Area 1 above background include Sb,
Pb, Co, V, Hg, and Ni.  Mercury was the only constituent in an unfiltered sample to exceed the
maximum contaminant level (MCL).  However, mercury was not detected in the filtered sample.

      Three metals were detected in surface water samples.  Iron and aluminum were detected,
but these metals are naturally occurring and essential nutrients.  Small concentrations of
antimony
were also detected.  The detected contaminant concentrations were all below risk-based levels.

      Groundwater at Spoil Area 1 contained acetone and tetrachloroethene, 1,2-dichloroethene,
and trichloroethene.  This suite of contaminants is characteristic of the groundwater plume
emanating from the nearby S-3 site.  The lack of soil contamination and the similarity of
contaminant types to other nearby contaminant plumes indicate that Spoil Area 1 is not a likely
source for the VOC groundwater contamination at this site.

      Contaminant Fate and Transport.  Metal contaminants such as beryllium that are
migrating from the fill material at Spoil Area 1 are being adsorbed in the underlying native
soil
residuum.  This process of adsorption has essentially eliminated the transport of contaminants
into



groundwater.  In addition, the SVOCs detected are characterized by relatively low volatility and
low solubility in water.  The SVOCs are expected to be relatively immobile in the soil and to
remain partitioned in the fill and debris of the landfill.
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      The presence of radium indicates that radon will be formed.  The release of radon and
subsequent decay products could result in potential exposure via inhalation if a hypothetical
enclosed structure allows sufficient buildup of decay products.  Therefore, the air medium
represents a migration pathway for small amounts of radon, a decay product of radium.  In
general, polyaromatic hydrocarbons (PAHs) released to the soil are expected to adsorb very
strongly to the soil and are not expected to leach below the top few inches of soil.  The
ultimate
fate of PAHs is biodegradation and biotransformation by benthic organisms.

SY-200 YARD

      Nature and Extent of Contamination.  Sampling before the RI had consisted of three
sampling events:  July 1986, January 1988, and January 1989.  Six samples were collected in July
1986.  The majority of the 59 soil borings sampled during the RI were on the eastern and western
portions of the site where historical information indicated contaminants would most likely be
present.  Because historical data indicated that at least 0.9 in (3 ft) of clean fill covered
the site,
sampling began at 0.9 m (3 ft) below the surface.  Of the 65 analytes identified as above
background, only beryllium, mercury, Aroclor-1254, Aroclor-1260, and benzo(a)pyrene
significantly exceeded background levels.

      Mercury was detected to a concentration of 816 mg/kg, and free mercury was seen in
some of the borings.  Delineation of mercury contamination is difficult because the analysis of
samples containing visible mercury did not always indicate mercury.  The reason visible mercury
may not result in high analytical detections is that the mercury binds together to form visible
nuggets.  However, if those nuggets are not selected for analysis during sampling or when the
analyzer selects a portion of the sample for analysis, the analytical results will not show
visible
mercury.  However, mercury was primarily found above risk-based levels in the eastern and
western portions of the site at 0.9-3.3 m (3-11 ft) bls.

      Analytes detected in water samples taken from wet weather conveyances are compared to
groundwater MCLs for screening purposes only and not to compare the water samples to any
ARAR.  Sampling indicated that aluminum and iron exceeded MCLs.  Aluminum and iron are
thought to be naturally occurring.  The maximum total lead concentration of 5.7 µg/L is below
the TDEC action limit of 15 µg/L, which is a guidance level used for groundwater usable for
drinking water.

      The RI included installation of shallow wells because the SY-200 Yard had no existing



wells.  During drilling, a perched water table was encountered in the fill material at 4-5-m
(15-20-ft) depths.  This perched water table was sampled and analyzed.  No groundwater
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contamination was detected in wells in the SY-200 Yard.  This lack of contamination is expected
because the contaminants in the soil [mercury and polychlorinated biphenyls (PCBs)] are fairly
insoluble and do not readily migrate into the underlying groundwater.

      Contaminant Fate and Transport.  The fate and transport of metals, such as beryllium,
and SVOCs, such as benzo(a)pyrene, would be as described for Spoil Area 1.  The data do not
suggest that migration to groundwater has occurred.  Mercury, PAHs, and PCBs have similar
transport characteristics.  Migration of contaminants from SY-200 Yard is not expected because
of the low solubility of mercury and PCBs, the primary contaminants present.  Future erosion
of the soil cover and subsequent erosion of contaminants into Bear Creek is possible.  Mercury
is volatile and could be released to the air; however, migration of mercury through air is
likely
to be minimal.

      The low water solubility of PCBs, their high octanol/water partition coefficient, and the
strong adsorption to soils indicate that leaching should not occur in soil under most
conditions.
PCBs (represented at the SY-200 Yard by Aroclor-1254 and -1260) do not degrade in soil by any
known chemical processes, degrade very slowly by biodegradation processes, and are largely
comprised of higher chlorinated species that are resistant to biodegradation.  Data support the
limited migration potential of PCBs in that none were detected in the groundwater.

                                 SUMMARY OF SITE RISKS

      The risk assessment for the Bear Creek Valley OU 2 shows that soil poses a potential
human health risk.  Risk exposure for soil was calculated according to the baseline scenario,
which assumes that all controls, fencing, and waste covers are not barriers to receptor
exposure.
Two exposure scenarios, an industrial worker scenario and a residential scenario, were evaluated
in the risk assessment.  Because of the location and current and projected future land use of OU
2, an industrial worker was evaluated as the most reasonable and most likely future receptor.
In addition, a conservative estimate of risk to residential receptors was evaluated.

      The exposure pathways evaluated for the land use scenarios for each OU 2 site included
incidental ingestion of soil, inhalation of dust and VOCs, dermal contact with soil, and
external
exposure to radionuclides in the soil.  Ingestion of homegrown vegetables and fruits was also
evaluated for the residential scenario.

      The ecological risk assessment is based on Risk Assessment Guidance for Superfund,
Volume II, Environmental Evaluation Manual (EPA 1989).  This assessment determines if and
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where adverse ecological effects to receptors other than humans and domestic animals occur as
a result of exposure to contaminants from Bear Creek Valley OU 2 and whether remediation is
needed.

      Because of the semiquantitative nature of the characterization of biota and habitats at
risk,
the assessment of potential impacts to wildlife and vegetation from exposure to contaminants is
based largely on toxicological effects reported in the literature for the contaminants of
potential
concern.  Field measurements of contaminant concentrations and published toxicity data for
terrestrial organisms allow for a quantitative estimate of risk using the ratio or quotient
method.
Because aquatic exposures in the source units are very limited, emphasis is given to terrestrial
organisms at the Bear Creek Valley OU 2 units.  Risks to aquatic communities will be evaluated
as part of the RI for the overall Bear Creek Valley OU.

SPOIL AREA 1

     Human Health Risks.  Only exposure to radium exceeded EPA's threshold risk of
1 X 10 -4 for both exposure scenarios; however, Be, 226 Ra, 238 U, and benzo(a)pyrene exceeded
an
excess cancer risk of 1 X 10 -4 for the residential scenario.  The total risk for the industrial
scenario is estimated at 4.8 x 10 -4 (2.0 X 10 -6 without radium).  The total risk for the
residential
scenario is estimated at 1.1 X 10 -3 (1.0 X 10 -5 without radium).  The garden scenario (not
included in the total risk summary) contributed a risk of 4.8 x 10 -4 and a hazard index of 20,
where a hazard index greater than 1 implies the potential of inducing toxicological effects.
The
elevated risk is primarily from radionuclides such as uranium, and the elevated hazard index is
primarily from manganese.  Manganese is thought to be naturally occurring and not related to
site activities.

      Environmental Risks.  Spoil Area 1 is a grass-covered, terraced hillside bordered at the
top by a forest.  A small seep exists at the base of Spoil Area 1 beside a road.  The primary
exposure environment is the grassed soil surface and the underlying soil.  Therefore, the
contaminant sources examined include surface and subsurface soil.  Contaminants of potential
ecological concern at Spoil Area 1 include inorganics and organics.  These contaminants were
then evaluated against a set of screening benchmarks to determine the contaminants of ecological
concern.  After this secondary screening, manganese was found to be a contaminant of ecological
concern for small mammals at Spoil Area 1.
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SY-200 YARD



      Human Health Risks.  The contaminant-specific risks are at or less than 5 x 10 -6 with
a total risk of 2.9 x 10 -6 for the industrial scenario and 2 X 10 -5 for the residential
scenario (not
including the garden scenario).  Although no contaminants exceeded a hazard quotient of 1
(including mercury) on a sitewide basis, it was possible to identify limited areas contaminated
with mercury.  A risk assessment on those areas showed a hazard index of 1.6, slightly above
EPA's threshold value of 1, for the residential scenario due to mercury. The garden scenario
shows a risk of 2 X 10 -3, due primarily to 238 U, and a hazard index of 70, due primarily to
mercury and manganese.

      Environmental Risks.  The SY-200 Yard is a denuded and graded lot surrounded on three
sides by open industrial areas and on the fourth side by a vegetated bank descending to Bear
Creek.  This sloping side of the lot is the primary exposure environment for ecological
receptors
at the SY-200 Yard, mostly from vegetation growing on and animals burrowing into contaminated
soil.  Because the surface soil is not contaminated, airborne dust is not an exposure pathway.
Inorganic and organic compounds were considered as contaminants of potential concern.
However, after the secondary screening against toxicity benchmarks, the only soil contaminants
of concern at the SY-200 Yard were mercury for plants and manganese for small mammals.

                              DESCRIPTION OF ALTERNATIVES

RISK MANAGEMENT

      In the FS, contaminants of concern targeted for remediation for Spoil Area 1 and SY-200
are 226 Ra and mercury, respectively.  Other contaminants with an excess cancer risk between
1 x 10 -6 and 1 X 10 -4 for the site include beryllium and benzo(a)pyrene at Spoil Area 1 and
benzo(a)pyrene, dibenzo(a,h)anthracene, and PCBs at SY-200 Yard.  These contaminants are not
targeted for remediation for several reasons.  First PAHs, benzo(a)pyrene and
dibenzo(a,h)anthracene, are found at very low levels throughout the Y-12 Plant and are not a
significant health risk as shown in the baseline risk assessment.  Remedial actions to control
the
targeted contaminants would partially address the PAHs and PCBs.  Likewise, beryllium
concentrations were higher than background levels but are considered attributable to native
soils
and not to the fill material at Spoil Area 1.  PCBs detected during sampling are buried beneath
several feet of clean soil, reducing the risk by several orders of magnitude.

JT00059601.6MC/CJE                       2-10                              September 16, 1996

DEVELOPED ALTERNATIVES

     The following alternatives were evaluated in the Bear Creek Valley OU 2 FS.  In the FS,
four alternatives were developed for Spoil Area 1, and five alternatives were developed for
SY-200 Yard.  The first four alternatives are very similar for both sites and are combined in
the
discussion below to avoid repetition.  Alternative 2 is the selected remedy for both Spoil Area
1
and the SY-200 Yard and is discussed in more detail in the "Selected Remedy" section.

ALTERNATIVE 1-NO ACTION



      The no action alternative would involve no remedial actions or restrictions to reduce the
potential for exposure.  Current controls and restrictions would no longer apply.  DOE is
required by NCP to include this alternative in the RI/FS selection process for comparison with
other alternatives.  The no action alternative can be selected if the assessment of risk in the
RI
shows no potential threat to human health or the environment or if active remediation is more
harmful to human health and the environment than no action.

ALTERNATIVE 2-MAINTAIN EXISTING COVER AND INSTITUTIONAL CONTROLS

     The primary intent of Alternative 2 is to maintain the existing soil cover for both sites
while monitoring site conditions over time.  Institutional controls, including physical barriers
and
deed restrictions, would be implemented to allow restricted industrial land use.  Deed
restrictions
will be implemented to restrict construction that could negatively impact the integrity of the
covers at the sites and prohibit waste intrusion.  Restriction will also require incorporation
of
indoor radon mitigative measures in accordance with EPA guidelines for any structure built on
site.  Specific monitoring would be deferred until the Bear Creek Valley ROD (scheduled for
approval in Fiscal Year 1999) is implemented.  This monitoring plan will address all media,
contaminants, and contaminant migration pathways significant to the watershed.  Physical
surveillance of the soil covers and other features of the site would be performed periodically,
and
maintenance or repair would be performed as required.

ALTERNATIVE 3-CAPPING, INSTITUTIONAL CONTROLS, AND MONITORING

     Alternative 3 includes the installation of clay caps over both waste areas and the
collection
of an intermittent seep at Spoil Area 1.  A clay cap would provide a physical barrier between
the
buried waste and potential human and ecological receptors.  For this alternative, no waste
material would be removed.  Institutional controls and monitoring would be implemented as
discussed for Alternative 2.
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     For Spoil Area 1, a seep water collection system would be installed to minimize the
buildup of shallow subsurface water beneath the cap.  The collection system would consist of
subsurface drains placed beneath the new clay cap as required.  Collected water would be treated
at a nearby water treatment facility.

ALTERNATIVE 4-SOIL REMOVAL AND DISPOSAL

     Alternative 4 would achieve final remediation for both sites through removal of the
contaminated soil and debris.  Excavated waste would be disposed of at an appropriate disposal
facility.  Once the groundwater action is complete (under another OU), this alternative would.
allow unrestricted land use at both sites.



     For Spoil Area 1, approximately 25,000 m 3 (33,000 yd 3) of soil and debris would be
excavated and disposed of at a new landfill cell at the Y-12 Plant.  The new landfill cell would
be an addition to an existing landfill.  For the SY-200 Yard, approximately 5,700 m 3 (7,500 yd
3)
of waste would be removed and disposed of at the Nevada Test Site (NTS).

     Any uncontaminated, excavated material would be stockpiled and used as backfill in the
excavated areas.  Sampling during remediation would provide for removal of all materials
contaminated above EPA-accepted cleanup levels.  The remediated areas would be backfilled with
clean soil and revegetated after waste removal activities cease.

     The major differences between actions for Alternative 4 at the two sites are the target
contaminants (226 Ra at Spoil Area 1 and mercury at SY-200 Yard), the volume of contamination
(much greater at Spoil Area 1), and the disposal locations.

ALTERNATIVE 5-MERCURY-CONTAMINATED SOIL REMOVAL, TREATMENT,
AND REPLACEMENT

     This alternative applies only to the SY-200 Yard.  Mercury-contaminated soil would be
removed from the SY-200 Yard, processed in a temporary, on-site treatment facility, and returned
to the excavated areas.  After treatment, no institutional controls would be needed, and the
site
could be released for unrestricted use.

      The most likely treatment process would be mercury-roasting, which uses heat to remove
mercury from excavated soil that has been preprocessed to reduce particle size.  Treated soil
would be cooled by a water spray and placed on the site.  Treatment residuals would consist of
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small volumes of mercury-contaminated solids, sludges, and organic liquids.  These residuals
would be disposed of at existing Y-12 Plant facilities or at a commercial disposal facility.

     After completing soil treatment, the treatment facility would be dismantled and removed,
and the site would be revegetated.

                       SUMMARY OF COMPARATIVE ANALYSIS OF
                                  ALTERNATIVES

     CERCLA requires evaluation of nine criteria for comparing the expected performance of
remedial actions.  The nine criteria are identified below, and the remedial alternatives have
been
evaluated on the basis of these criteria.

      1.  Overall Protection of Human Health and the Environment

          This criterion addresses an alternative's ability to provide adequate long- and short-
          term protection of human health and the environment.  Alternative 1 would be the
          least protective in the long term.  Alternatives 2 and 3 provide equal amounts of



short
          term protection for the community and workers and of long-term protectiveness,
          although Alternative 3 provides the added reliability of an engineered cap.
          Alternatives 4 and 5 would provide the greatest long-term protection while increasing
          short-term risk to the community and workers.

          Alternative 1, no action, would not protect human health because risks from exposure
          to contaminants at the site currently exceed acceptable levels.  There would be the
          potential for increased harm to the environment, if no action were taken.
          Alternative 2 would protect humans from exposure to the materials by restricting
          access to the waste with institutional controls and protect the environment by
          maintaining the existing covers.  Alternative 3 would also protect human health with
          institutional controls and the environment through the use of containment, with the
          added reliability of an engineered cap over the sites.  Additionally, collecting seep
          water from Spoil Area 1 may limit future off-site migration of contaminants, although
          the existing seep is currently not posing an environmental risk.  Alternative 4 would
          protect human health and the environment by removing the contaminated material and
          disposing of it elsewhere.  However, short-term risks to communities along the
          transportation route would be slightly higher because of the potential for truck
          accidents.  Alternative 5 would protect human health by removing the mercury from
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          the soil through roasting, a treatment technology.  Likewise, the final degree of
          protection would be comparable to the other action alternatives, but with enhanced
          reliability.

          During remediation, all action alternatives would protect the community and workers
          through the use of engineered and institutional controls.  Short-term risks to the
          community (not including transportation) and to nonremediation workers would be
          approximately equal and within acceptable limits for all four action alternatives.
Air
          emission controls on the roaster for Alternative 5 would limit the release of mercury
          to the atmosphere.

      2.  Compliance with ARARs

          This criterion addresses an alternative's ability to meet ARARs of all environmental
          federal and state statutes and regulations.

          Alternatives 2 through 5 would comply with ARARs.  No waivers are anticipated for
          any of the alternatives.  The FS presents a comprehensive list of potential ARARs for
          all alternatives.  A summary of ARARs for Alternative 2, the selected remedy, is
          presented in Table 2.1 and is discussed in the "Statutory Determinations" section.

      3.  Long-Term Effectiveness and Permanence

          Long-term effectiveness and permanence refers to the magnitude of expected residual
          risk and the ability of a remedy to maintain reliable protection of human health and
          the environment over time, once cleanup goals have been met.



          Alternative 1 would be the least effective in the long term because of the potential
for
          erosion of the soil cover and subsequent waste migration off site.  Alternatives 2 and
          3 would be equally effective and permanent.  The reliability of both a soil cover
          (Alternative 2) or a clay cap (Alternative 3) depends on the degree of maintenance
          received.  Alternative 4 would be slightly more effective because stricter controls
are
          placed on disposal areas, on and off site, than on industrial areas.  Alternative 5
would
          be the most permanent for the SY-200 Yard because soil would be treated and mercury
          would be removed permanently from the site.

          Long-term environmental effects are comparable among the alternatives.  The site does
          not contain unique habitats.  To some degree, irretrievable commitment of resources
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         Table 2.1. ARARs/TBC guidance for the selected remedy for Spoil Area 1 and SY-200 Yard,
               Bear Creek Valley Operable Unit 2, Oak Ridge Y-12 Plant, Oak Ridge, Tennessee

    Actions                              Requirements
Prerequisites                                          Citation

                                                         Chemical-specific ARARs
Control of radionuclide air        Releases to the atmosphere must not exceed the NESHAP of
Emissions of radionuclides to                         40 CFR 61.92
emissions                          10 mrem/year
ambient air from DOE
                                                                                                
facilities - applicable to
                                                                                                
emissions at Spoil Area 1

Protection of the public            The public must not receive an EDE greater than 100
Releases of radioactive                                DOE Order 5400.5
                                    mrem/year
material from all DOE                                  Chapter II.Ia
                                                                                                
activities - TBC for any
                                    All releases of radioactive material must be ALARA
releases at Spoil Area 1                               DOE Order 5400.5
                                                                                                
Chapter IV.2c
                                                     Location-specific ARARs-None

                                                          Action-specific ARARs

Maintain institutional controls     Maintain active controls including fences, warning signs,



Long-term management of                                 DOE Order 5400.5
                                    and restrictions on land use
residual radioactive material                           Chapter IV.6c
                                                                                                
above guidance levels - TBC
                                                                                                
for Spoil Area 1

                                    Maintain/implement the following institutional controls as
Long-term management of                                 40 CFR 300.430(e)(3)(ii);
                                    necessary: land and water use restrictions, well-drilling
residual contamination at a                             55 FR 3706
                                    prohibitions, building permits, and well use advisories and
CERCLA site - TBC for
                                    deed notices
Spoil Area 1 and SY-200
                                                                                                
Yard

                                    Maintain/implement institutional controls for all areas
where      Containment and long-term                               TDEC l200-l-l3-
.08(3)(a)4.(iv)
                                    containment is a remedial action; such controls include, at
a      management of residual
                                    minimum, deed restrictions for sale and use of property, and
contamination at an inactive
                                    securing the area to prevent human contact with hazardous
hazardous substance site -
                                    substances
applicable for Spoil Area 1
                                                                                                
and SY-200 Yard
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                                                                         Table 2.1. (continued)

           Actions                                 Requirements
Prerequisites                                      Citation

Closure with waste in place             General performance standard
Closure of a permitted Class                           TDEC 1200-1-7-.04(8)(a)
                                                                                                
II or IV solid waste disposal
                                        Operator of a Class II or IV solid waste disposal
facility          facility-applicable for SA-1;
                                        must close the facility in a manner that:



relevant and appropriate
                                                                                                
for SY-200 Yard
                                        •  minimizes the need for further maintenance and

                                        •  controls, minimizes, or eliminates, to the extent
                                           necessary to prevent threats to public health and
                                           the environment, postclosure escape of solid waste,
                                           solid waste constituents, leachate, contaminated
                                           rainfall, or waste decomposition products to the
                                           ground or surface waters to the atmosphere

                                      Operator of a Class II or IV solid waste disposal facility
                                      must not:

                                        •  contaminate an underground drinking water source
TDEC 1200-1-7-,04(7)(a)(l)(ii)
                                           or

                                        •  significantly limit the present or future uses of
TDEC 1200-1-7-,04(7)(a)(l)(ii)
                                           groundwater underlying the area

ALARA = as low as reasonably achievable                                 DOE = U.S. Department or
Energy                                    TBC = to be considered
ARAR = applicable or relevant and appropriate requirement                   EDE = errective dose
equivalent                                    TDEC = Tennessee Department of Environment and
CERCLA - Comprehensive Environmental Response, Compensation, and            FR = Federal
Register                                              Conservation
Liability Act of 1980                                                       mrem = millirem
CFR = Code of Federal Regulations                                           NESHAP = National
Emission Standards for Hazardous Air
                                                                            Pollutants
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      would result from implementation of any of the alternatives, except the no action
      alternative.  Alternative 4 would result in the permanent commitment of space at both
      disposal sites.  Alternatives 4 and 5 would use fuel and other nonrenewable energy
      sources during remediation and a small volume of treatment residuals would require
      disposal.  Alternatives 2 and 3 would limit use of the sites because waste would
      remain in place.  Alternative 3 would use clean clay for the clay caps as well as some
      fuel.  Alternative 2 would use small amounts of fertilizer and fuel during maintenance
      actions.

  4.  Reduction of Contaminant Toxicity, Mobility, or Volume Through Treatment

      Alternatives 3 and 5 are the only alternatives that include treatment.  Alternative 5



      would provide the greatest reduction in toxicity, mobility, and volume of
      contaminants.

      Alternatives 2 and 4 do not include any treatment; therefore, there would be no
      reduction of toxicity, mobility, or volume as a result of treatment.  Alternative 3
      would collect and treat water from the intermittent seep.  Treatment of the water
      would slightly reduce the volume of contamination through metals and radionuclide
      precipitation or through carbon adsorption.  However, the actual reduction in toxicity,
      mobility, or volume from treatment would be minimal compared to the volume of
      contaminated soil at Spoil Area 1.

      Alternative 5 would remediate by treatment.  Roasting mercury-contaminated soil
      would result in a volume reduction of contaminated material.  The mercury would be
      recovered in a concentrated residual or transferred onto carbon or other material used
      in the collection system.  Although mercury would be removed from the environment,
      the benefit would be small because the mercury present (elemental) is in its least toxic
      and least mobile form.

  5.  Short-Term Effectiveness and Environmental Impacts

      This criterion considers impacts to the community, on-site workers, and the
      environment during construction and implementation until protection is achieved.  The
      actions included in Alterative 4 would have the greatest impact on the community and
      workers.  Alternative 5 would also impact workers.  Alternatives 1, 2, and 3 would
      not disturb any waste and therefore would impact workers the least.  Alternative 3,
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      4, and 5 would impact the environment and displace or destroy inhabitant species.
      Alternative 2 would have almost no effect on human health or the environment, either
      in the short or long term.

      Alternative 1 would not involve any action; therefore, there would be no increase in
      short-term risks and no short-term environmental effects.  The action alternatives
      would be approximately equally protective of the local community during
      implementation.  Through the use of institutional controls, access to the work site
      would be controlled.  Alternative 2 would have virtually no short-term environmental
      impact.  Alternative 3 would likely increase the sediment loading in Bear Creek during
      placement of the cap.  Alternatives 4 and 5 have the greatest environmental impacts
      because the waste would be disturbed and contaminants could migrate during
      construction.  Transportation of excavated material in Alternative 4 could increase the
      risk to workers (on-site disposal for Spoil Area 1) or the community (off-site disposal
      for SY-200 Yard) because of the increase in risk from potential truck accidents.

      Alternative 2 would require no time to implement.  Alternatives 3 (for both sites) and
      5 could be implemented in 4-6 months.  Alternative 4 would take 3 years to
      implement for Spoil Area 1 and 4 months for the SY-200 Yard after resolution of
      administrative concerns, such as possible litigation and authorization to transport and
      dispose of waste from ORR.



  6.  Implementability

      Implementability is the technical and administrative feasibility of a remedy, including
      the availability of materials and services needed to implement the chosen solution.
      Although there would be no insurmountable issues for any of the alternatives,
      Alternatives 4 and 5 would be the most difficult to implement because of site
      conditions, transportation restrictions, and administrative obstacles.  Alternatives 1.
      2, and 3 would be easier to implement because waste would not be disturbed.

      There would be significant administrative issues concerning Alternative 4 for the
      SY-200 yard.  NTS does not have a contract in place to accept waste from ORR.  It
      is uncertain if the states between Tennessee and Nevada would allow the material to
      be transported and if the state of Nevada would allow waste to be admitted into the
      state.  The security requirements in the area of the rail-loading platform at the Y-12
      Plant would require considerable planning and may slow remediation if access to
      workers is denied or shipments are inspected.  Excavation and off-site disposal are
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      technically feasible.  However, any excavation would be difficult due to the presence
      of buried piles at the SY-200 Yard and the difficulty in sampling and analyzing for
      mercury in soils.  The need to site a new construction debris landfill adds to the
      administrative difficulty of Alternative 4 for Spoil Area 1.  The difference in
      administrative feasibility between Alternative 4 and the others is the most significant
      difference under CERCLA criteria.

      Full-scale experience in roasting mercury-contaminated soils (Alternative 5) is limited.
      Uncertainties regarding the achievable, site-specific soil cleanup levels, the collection
      of air emissions, and the characterization of the waste residual may be reduced by
      treatability studies.  Roasting is considered innovative, but implementable, because
      vendors exist that could provide and operate the system.

  7.  Cost

      Cost estimates were prepared for each remedial alternative.  The estimates are based
      on feasibility level scoping and are intended to aid in making alternative evaluations.
      The estimate is divided into capital cost and operation and maintenance (O&M) cost.
      All estimates have been escalated using DOE-approved escalation rates and a schedule
      for the various activities based on similar project experience.  O&M cost includes
      routine surveillance, maintenance, and monitoring (if required by the alternative) for
      approximately 30 years.  Monitoring would support the required CERCLA 5-year
      reviews.

      Of the action alternatives, Alternative 4 costs the most to implement, based on present
      worth cost (see Table 2.2).  Alternative 5 for the SY-200 Yard has similar costs to
      Alternative 4.  The cost for implementing Alternative 3 is an order of magnitude less
      than Alternative 4.  Alternative 2 is the least costly of the action alternatives and is
      significantly less than Alternative 3.

  8.  TDEC Acceptance

      State acceptance evaluates whether the state agrees with, opposes, or has no comment



      on the preferred alternative.  The state of Tennessee concurs with the selected remedy.
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Table 2.2.  Present-worth cost (based on a 30-year present value) for remedial alternatives for
Bear
                  Creek Valley Operable Unit 2, V-12 Plant, Oak Ridge, Tennessee

                  Alternative                       Present-worth cost ($)

               • Alternative 1                                   No cost

               • Alternative 2

                 - Spoil Area 1                                  236,000

                 - SY-200 Yard                                   234,000

               • Alternative 3

                 - Spoil Area 1                                3,400,000

                 - SY-200 Yard                                 1,200,000

               • Alternative 4

                 - Spoil Area 1                               36,000,000

                 - SY-200 Yard                                12,000,000

               • Alternative 5

                 - SY-200 Yard                                11,000,000

    9. Community Acceptance

       Community acceptance addresses the issues and concerns the public may have
       regarding each of the alternatives.  The proposed plan presented Alternative 2 as the
       DOE, EPA, and TDEC preferred alternative.  The "Responsiveness Summary" in
       Part 3 indicates that no comments were submitted during the public comment period.

SELECTED REMEDY

    DOE, EPA, and TDEC agree that Alternative 2, the preferred alternative as presented in
the proposed plan, is the most appropriate remedy for Spoil Area 1 and the SY-200 Yard in Bear
Creek Valley OU 2.  This alternative provides the best balance of trade-offs with respect to the
CERCLA evaluation criteria.  Alternative 2 will allow the proposed future land use of the site



to remain consistent with the current use.  Restricted industrial land use for OU 2 is
appropriate
because the land west of OU 2 is designated for disposal and the land east is assigned
restricted
industrial use.  Institutional controls must be maintained indefinitely.  The RI risk assessment
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indicates a current risk to ecological receptors and the potential for future risk to human and
ecological receptors.  The selected remedy addresses the risk with waste cover maintenance and
institutional controls.

      This alternative will protect human health and the environment without exposure risk to
remediation workers from waste excavation and handling as in Alternatives 4 and 5.  Alternative
2 complies with ARARs.  This action will not satisfy the statutory preference for remedial
actions
that use treatment to reduce toxicity, mobility, and volume.  Although this alternative provides
a lesser degree of long-term effectiveness and permanence, it is the only alternative that does
not
negatively impact the environment during implementation.  Because Alternative 2 does not
require disposal, on site or off site, it is significantly more administratively implementable
than
Alternatives 4 and 5.  The effectiveness and implementability of Alternative 2 and 3 are
relatively the same; however, Alternative 2 is, by far, the least costly to implement.

     Implementation of the selected remedy at Spoil Area 1 is estimated to have a capital cost
of about $5,000.  O&M costs are estimated for 30 years at about $470,000.  Based on a 30-year
present value, the present-worth cost for Spoil Area 1 is estimated to be $236,000.  The
implementation of the selected remedy at the SY-200 Yard is estimated to have a capital cost of
about $18,000 with 30-year O&M costs estimated at about $540,000.  Based on a 30-year present
value, the present-worth cost for the SY-200 Yard is estimated to be $234,000.

STATUTORY DETERMINATIONS

     Section 121 of CERCLA establishes several statutory requirements and preferences,
including protection of human health and the environment and compliance with ARARs.
Statutory requirements also specify that, when complete, the selected remedy must be
cost-effective.  It must use permanent solutions and innovative treatment technologies or
resource
recovery technologies to the maximum extent practicable.  Finally, the statute includes a
preference for remedies that employ treatment that permanently and significantly reduce the
toxicity, mobility, or volume of hazardous substances as their principal element.

     There will be no reduction in toxicity, mobility, or volume of contaminants through
implementation of the selected remedy because it does not include treatment.

     The selected remedy will protect human health by minimizing direct human contact with
soil contaminants.  This action will result in a decrease in cumulative risk, likely equal to or



below the 1 X 10 -6 threshold criterion.  Risk reduction will be accomplished by periodic
maintenance of the existing soil cover and implementation of institutional controls that would
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limit access and construction and thereby eliminate the exposure pathways (primarily external
exposure and inhalation of 226 Ra).  There is no current or significant potential future human
health
or environmental risk from the seep.

     Maintenance of the soil covers will provide a barrier against direct human contact with
the buried materials.  Institutional controls, such as erecting and maintaining access controls,
will
serve to prevent unauthorized access to the site, thus limiting the exposure frequency for
future
industrial workers.  Deed restrictions will be placed on the site to preclude future residential
and
farming use of the areas.  Deed restrictions will restrict construction and prohibit waste
intrusion.
Restrictions will also require the incorporation of indoor radon mitigative measures in
accordance
with EPA guidelines for any future structure built on site.

     The monitoring program to be implemented under the Bear Creek Valley OU ROD will
be designed to evaluate migration of contaminants through groundwater and surface water.  Any
unacceptable contaminant migration in the watershed, based on valley-wide cleanup goals, will
be identified and addressed during CERCLA 5-year reviews.

     The selected remedy will meet or exceed all ARARs; no waivers are requested.  ARARs
are listed in Table 2.1 and discussed here.

     Chemical-specific requirements set health- or risk-based concentration limits or discharge
limitations in various environmental media or indicate a safe level of discharge to be
considered
(TBC) during remedial actions.

     Subpart H of 40 Code of Federal Regulations (CFR) 61 addresses atmospheric
radionuclide emissions from DOE facilities and is applicable to any airborne radionuclide
emissions at Spoil Area 1.  EPA has issued a final National Emission Standard for Hazardous Air
Pollutants rule [54 Federal Register (FR) 51654, December 15, 1989] that limits emissions of
radionuclides to the ambient air from DOE facilities to amounts that would not cause any member
of the public to receive an effective dose equivalent of 10 mrem/year (40 CFR 61.92).

     DOE Orders are not promulgated regulations and thus are not considered to be ARARs.
They are, however, required at DOE facilities.  The radiation exposure limits for the public
defined in DOE Order 5400.5, "Radiation Protection of the Public and the Environment,"
(February 8, 1990) are an effective dose equivalent of 100 mrem/year from all exposure pathways
and all DOE sources of radiation.  The overriding principle of the DOE Order is that all
releases
of radioactive material shall be "as low as reasonable achievable."  These requirements are TBC



guidance for Spoil Area 1.
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     Performance, design, or other action-specific requirements set controls or restrictions on
particular kinds of activities related to the management of hazardous waste (52 FR 32496).
Institutional controls will be implemented to limit access, and exposure.  There are no federal
regulatory requirements specifying institutional controls for CERCLA units.  However, the NCP
at 40 CFR 300.430(e)(3)(ii) suggests consideration of one or more alternatives that involve
little
or no treatment, but provide protection of human health and the environment through the use of
institutional controls.  The preamble to the NCP provides samples of institutional controls,
which
include land and water use restrictions, well-drilling prohibitions, building permits, and well
use,
including land and water use advisories and deed notices (55 FR 3706).  In addition, DOE Order
5400.5, Chapter IV, requires administrative (institutional) controls for long-term management in
areas containing residual radioactivity above guidance levels.  The active controls specified in
the
Order as well as the NCP may be considered TBC guidance and include land restrictions, fences,
and warning signs.

     Chapter 1200-1-13-.08(3)(a)4.(iv) of TDEC's final rule, "Inactive Hazardous Substance
Site Remedial Action Program," effective February 19, 1994, requires institutional controls
whenever a remedial action does not address concentrations of hazardous materials that pose or
may pose an unreasonable threat to public health, safety, or the environment or for all areas
where containment is a remedial action.  The rule stipulates that controls shall include, at a
minimum, deed restrictions for sale and use of property and securing the area to prevent human
contact with hazardous substances that pose or may pose a threat to human health or safety and
would be legally applicable for this alternative.

     Chapter 1200-1-7-.04(8) of the Rules of the TDEC lists closure and postclosure standards
for Class IV solid waste disposal facilities, including final cover and grading requirements,
precipitation run-on/runoff controls, and groundwater monitoring requirements.  A compacted
soil cover of 0-8 m (30 in.) [0.5-m (18-in.) low permeability layer and 0.3 m (12-in.)
protective
layer] is required [TDEC 1200-1-7-.04(8)(c)(3)(ii)].  However, if the site-specific closure plan
meets the general performance standards of TDEC 1200-1-7-.04(8)(a), the TDEC Office of Solid
Waste Management can approve it, allowing alternate closure requirements than those listed in
TDEC 1200-1-7-.04(8)(c)(Pugh 1993).  After waste disposition ceased in 1985, SA-1 was closed
with a 0.6-m (2-ft) minimum vegetative soil cover which is now shown, through the CERCLA
risk assessment, to be protective of human health and the environment and meets the general
performance standards.  Therefore, the specific performance standards are not ARAR for this
closure.  The general closure performance standards would be legally applicable to SA-1, because
it was permitted as a Class IV facility, and are listed in Table 2.1.
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     Chapter 1200-1-7-.04(8) of the Rules of the TDEC lists closure and postclosure standards
for Class II solid waste disposal facilities, including final cover and grading requirements,
precipitation run-on/runoff controls, and groundwater monitoring requirements.  A compacted
soil cover of 0.9 m (36 in.), of which 0.3 m (12 in.) support vegetative cover, is required
[TDEC
1200-1-7-.04(8)(c)(3)(i)].  However, as with the Class IV closure requirements discussed above,
if a site-specific closure plan meets the general performance standards of TDEC 1200-1-7-
.04(8)(a), the TDEC Office of Solid Waste Management can approve it, allowing alternate
closure requirements than those listed in TDEC 1200-1-7-.04(8)(c)(Pugh 1993).  In 1986,
SY-200 Yard was closed with a 1.5-m (5-ft) cap of clean soil which is now shown, through the
CERCLA risk assessment, to be protective of human health and the environment and meets the
general performance standards.  Therefore, the specific performance standards are not ARAR for
this closure.  The general closure performance standards listed in Table 2.1 would be relevant
and appropriate to closure of the unpermitted SY-200 Yard, which handled industrial wastes.

     There are no groundwater monitoring requirements that are applicable or relevant and
appropriate.  There are no location-specific ARARs triggered by the selected remedy for Spoil
Area 1 and the SY-200 Yard.

USE OF PERMANENT SOLUTIONS TO THE MAXIMUM EXTENT PRACTICABLE

     DOE believes the selected remedy represents the maximum practical extent to which
permanent solutions can be used in a cost-effective manner for the Bear Creek Valley OU 2.
DOE believes the selected remedy provides the best balance of tradeoffs in terms of the nine
CERCLA criteria for alternative evaluation.  In general, risk reduction provided by treatment is
not commensurate with additional costs.  Although hazardous and radioactive constituents were
detected at the sites, excavation, transport, and treatment of these constituents may result in
negative short-term impacts to the remediation workers and the environment.  Waste disturbance
may result in contaminant volatilization or migration through fugitive dust emissions.  Also,
treatment of mercury would only result in contaminant transfer from soil to another medium and
not contaminant destruction; therefore, benefits to treatment are minimal.  Considering these
potential negative impacts, DOE believes the treatment or resource recovery would not be
practicable.  The selected remedy relies on waste covers and institutional controls to protect
human health and the environment without negative impacts to potential receptors.
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COST EFFECTIVENESS

     Actions taken under CERCLA must consider the estimated total present-worth costs of the
alternatives.  Alternatives 2 through 5 in the FS meet the regulatory requirements and reduce
risk
to human health and the environment to acceptable levels.  As shown in Table 2.1, the selected
remedy, Alternative 2, is the least costly of the action alternatives.  For SY-200 Yard,
Alternative 3 is almost two times the cost of the selected remedy for similar degrees of
protectiveness.  For Spoil Area 1, Alternative 3 is more than four times the cost of the



selected
remedy.  Alternative 4 is approximately 43 times more costly than the selected remedy for Spoil
Area 1.  For SY-200 Yard Alternatives 4 and 5 range from 17 to 19 times more costly than the
selected remedy.  Therefore, the selected remedy is the most cost-effective when compared with
the other alternatives considered in the FS.

EXPLANATION OF SIGNIFICANT CHANGES

     No significant changes have been made to the remedial action decision selected in the
proposed plan through the regulatory and public comment periods.
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                                  PART 3. RESPONSIVENESS SUMMARY
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                                    RESPONSIVENESS SUMMARY

     The public was invited to participate in the determination of the selected remedy described
in "Highlights of Community Participation" in Part 2.  No public comments were received, and
no modifications have been made to the preferred alternative described in the proposed plan.
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OAK RIDGE RESERVATION (USDOE)

Site Information:

Site Name: OAK RIDGE RESERVATION (USDOE)
Address: OAK RIDGE, TN

 
EPA ID: TN1890090003
EPA Region: 04

 

Record of Decision (ROD):

ROD Date: 07/10/1997
Operable Unit: 42
ROD ID: EPA/541/R-97/065
 
Media: Groundwater,Soil

 
Contaminant: Carbon tetrachloride (PCE), trichloroethene (TCE)

 
Abstract: Oak Ridge Reservation (ORR) is located in Anderson and Roane

Counties near the City of Oak Ridge in East Tennessee,
approximately 20 miles northwest of Knoxville, Tennessee. The
reservation comprises 35,300 acres of federally-owned land and
houses and three major installations: the Oak Ridge National
Laboratory (ORNL), the Oak Ridge Y-12 Plant, and the East
Tennessee Technology Park (formerly the Oak Ridge K-25 Site or
Oak Ridge Gaseous Diffusion Plant).Union Valley lies east of the
Department of Energy's (DOE) Y-12 Plant and extends
approximately 3 1/2 miles from Scarboro Road to Melton Lake Drive
in the City of Oak Ridge, Tennessee. The valley is bounded by Pine
Lodge to the north and Chestnut Ridge to the south. Illinois Avenue
transects the 3/5-mile area east of Scarboro Road. Union Valley
Road runs the length of the valley. Most properties in the Union
Valley corridor are privately owned tracts of viable size, although the
city of Oak Ridge and the University of Tennessee (UT) also own
land there. The portion of the valley that has contamination resulting
from release at the Y - 12 Plant is included in the Upper EFPC
CA.Union Valley is within the City limits of Oak Ridge, which has a
population of 27,000. Industrial, residential, and office expansion of
Oak Ridge has occurred in several directions, including Union
Valley. Future growth in the area is expected.The Maynardville
Limestone bedrock unit underlying the Y - 12 Plant and Union
Valley is of particular interest because it is the primary pathway for



contaminant migration from the plant (ORNL 1995). Contaminants
consistent with those found in the carbon tetrachloride dominated
plume of contaminated groundwater originating under the Y - 12
Plant were detected in one of the six monitoring wells in the
Maynardville Limestone in Union Valley and in two springs that
feed Scarboro Creek near Illinois Avenue. Contamination detected in
a shallow well in Union Valley may be connected with a shallow
plume of tetrachloroethene (PCE) and trichloroethene (TCE)
originating at the Y - 12 Plant or may originate from a source in
Union Valley off ORR. None of the current land owners in Union
Valley extract groundwater for residential use.On November 21,
1989, the U.S. Environmental Protection Agency (EPA) placed ORR
on the National Priorities List. On January 1, 1992, DOE, EPA, and
TDEC developed a procedural framework and schedule for
evaluating, prioritizing, and managing areas of contamination on
ORR. The agreement also specifies that CERCLA procedures be
followed to evaluate and remediate contamination problems.The Y -
12 Plant is one of three major plants at ORR. Built in 1943, the plant
served as a research, development, and process facility in support of
the Manhattan Project. Uranium isotopes were separated at the Y -
12 Plant, which also provided manufacturing and development
engineering for nuclear weapons. The Y - 12 Plant's current mission
is technology development and weapons disassembly.An
investigation is currently underway for the Upper EFPC CA. The
report will develop long-range remedial alternatives that will address
contamination from the main area of the Y - 12 Plant throughout the
CA, including Union Valley. However, final remedial action for the
CA is unlikely to occur within the next 4 years. This interim action is
being taken to ensure that the public is protected from contaminants
transported by groundwater until final action is taken.The interim
proposed plan evaluated potential interim actions in accordance with
the requirements of CERCLA and NCP. The proposed plan
presented DOE's determination that the institutional controls action is
necessary and solicited public comment on that determination.

 



Remedy: This response action fits into the overall ORR cleanup strategy by
addressing groundwater contaminated with carbon tetrachloride in
the Union Valley portion of the Upper EFPC. The purposes of this
interim action are to: ensure that public health is protected while final
actions are being developed and implemented, and, if necessary, to
prohibit future activities with a potential to accelerate the rate of
contaminant migration from the CA or increase the extent of the
contaminant plume.DOE has selected an institutional controls
interim remedy for the site to accomplish these goals. The selected
action consists of: license agreements with property owners notifying
them of the potential contamination and requiring them to notify
DOE of any changes in use of groundwater or surface water in
certain areas and appropriate verification by DOE of compliance
with the agreements and notification of state and local agencies.No
monitoring will be conducted as part of this ROD. Watershed
management monitoring by DOE outside the scope of this interim
action and monitoring by State agencies may provide data on Union
Valley for use on future remediation decisions. The monitoring and
the licensing agreements will provide, at a minimal cost, institutional
controls that help ensure the site continues to pose no unacceptable
human health risk.

 
Text: Full-text ROD document follows on next page.
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                             PREFACE

The Record of Decision for an Interim Action for Union Valley, Upper
East Fork Poplar Creek Characterization Area, Oak Ridge, Tennessee
(DOE/OR/02-1545&D2) was prepared in accordance with requirements
under the Comprehensive Environmental Response, Compensation, and
Liability Act of 1980 and documents the selected interim remedy.
This work was performed under Work Breakdown Structure
1.1.03.41.10.20.15.04 (Activity Data Sheet 2303, "Upper East Fork
Poplar Creek").  This document provides the Environmental Restoration
Program with information about the interim institutional controls remedy
selected for Union Valley.  Information in this document summarizes
information from the Administrative Record including the interim
proposed plan (DOE/OR/02-1452&D2).

                 ACRONYMS AND ABBREVIATIONS

ARAR             applicable or relevant and appropriate requirement
bgs              below ground surface
CA               characterization area
CERCLA           Comprehensive Environmental Response, Compensation, and Liability
                 Act of 1980
DNAPL            dense nonaqueous-phase liquid
DOE              U.S. Department of Energy
EFPC             East Fork Poplar Creek
Energy Systems   Lockheed Martin Energy Systems
EPA              U.S. Environmental Protection Agency
ER               environmental restoration
FFA              Federal Facility Agreement
FS               feasibility study
ft               foot
gal              gallon
km               kilometer
L                liter
lb               pound
m                meter
MCL              maximum contaminant level
NCP              National Oil and Hazardous Substances Pollution Contingency Plan
ORR              Oak Ridge Reservation



PCE              tetrachloroethene
ppb              parts per billion
RI               remedial investigation
ROD              record of decision
TCE              trichloroethene
TDEC             Tennessee Department of Environment and Conservation
UT               University of Tennessee
VOC              volatile organic compound
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                                   PART 1. DECLARATION
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                                  SITE NAME AND LOCATION

     U.S. Department of Energy
     Oak Ridge Reservation
     Union Valley
     Upper East Fork Poplar Creek Characterization Area
     Oak Ridge, Tennessee



                               STATEMENT OF BASIS AND PURPOSE

     This record of decision (ROD) presents the selected interim remedial action for Union
Valley, a site adjacent to the U.S. Department of Energy (DOE) Oak Ridge Y-12 Plant on the
Oak Ridge Reservation (ORR) in Oak Ridge, Tennessee, and included in the scope of the Upper
East Fork Poplar Creek (EFPC) Characterization Area (CA). The interim action was chosen in
accordance with the Comprehensive Environmental Response, Compensation, and Liability Act
of 1980 (CERCLA), as amended by the Superfund Amendments and Reauthorization Act of
1986, 42 United States Code Section 9601 et seq., and to the extent practicable, the National
Oil
and Hazardous Substances Pollution Contingency Plan (NCP) (40 Code of Federal Regulations
300).

     The ROD is based on the administrative record for the Upper EFPC CA, which includes
an interim proposed plan for Union Valley (DOE 1996) and other documents in the administrative
record file for this site.

     This document is issued by DOE as the lead agency for environmental restoration (ER)
activities on the ORR. U.S.  Environmental Protection Agency (EPA)-Region IV and the
Tennessee Department of Environment and Conservation (TDEQ are supportive agencies - as
parties of the Federal Facility Agreement (FFA) for this response action and concur with the
selected remedy.

                                ASSESSMENT OF THE SITE

     A carbon tetrachloride-dominated contamination plume originating under the Y-12 Plant
has been detected in the groundwater below privately owned land in Union Valley.  There are
no current users of the groundwater.  However, there is a potential risk to human health from
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ingestion of contaminated groundwater and a possibility that actions taken by property owners
could cause the contamination plume to expand.  Therefore, actual or threatened releases of
hazardous substances from the Y-12 Plant, if not addressed by implementing the interim response
action selected in the ROD, may present a current or potential threat to public health, welfare,
or the environment.

                 DESCRIPTION OF THE SELECTED REMEDY

     This response action fits into the overall ORR cleanup strategy by addressing, groundwater
contaminated with carbon tetrachloride in the Union Valley portion of the Upper EFPC CA.  The
purposes of this interim action are to:

     º     ensure that public health is protected while final actions are being developed and
           implemented and

     º     identify and, if necessary, prohibit future activities with a potential to accelerate
the
           rate of contaminant migration from the CA or increase the extent of the contaminant
           plume.



     DOE has selected an institutional controls interim remedy for the site to accomplish these
goals.  The selected action consists of:

     º     license agreements with property owners notifying them of the potential contamination
           and requiring them to notify DOE of any changes in use of groundwater or surface
           water in certain areas and

     º     appropriate verification by DOE of compliance with the agreements and notification
           of state and local agencies.

     No monitoring will be conducted as part of this ROD.  Watershed management monitoring
by DOE outside the scope of this interim action and monitoring by state agencies may provide
data on Union Valley for use on future remediation decisions.  The monitoring and the licensing
agreements will provide, at a minimal cost, institutional controls that help ensure the site
continues to pose no unacceptable human health risk.
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                              STATUTORY DETERMINATIONS

     This interim action protects human health and the environment, complies with federal and
state requirements that are legally applicable or relevant and appropriate requirements (ARARs),
and is cost-effective.  No ARARs are associated with this limited action.  This is a limited
interim
action that does not use permanent solutions or alternative treatment (or resource recovery).
Because this action does not constitute the final remedy for Union Valley, the statutory
preference
for remedies that reduce toxicity, mobility, or volume as a principal element will not be
satisfied
by this interim action.  Subsequent actions that address fully the principal threats in Union
Valley
will be implemented for the Upper EFPC CA.
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                               PART 2. DECISION SUMMARY
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                           SITE NAME, LOCATION, AND DESCRIPTION

     Union Valley lies east of the DOE Y-12 Plant and extends approximately 5.8 km
(3.6 miles) from Scarboro Road to Melton Lake Drive in the city of Oak Ridge, Tennessee
(Fig. 2.1).  The valley is bounded by Pine Ridge to the north and Chestnut Ridge to the south.
Illinois Avenue transects the area 1 km (0.6 miles) east of Scarboro Road.  Union Valley Road
runs the length of the valley.  Most properties in the Union Valley corridor are privately owned
tracts of variable size, although the city of Oak Ridge and the University of Tennessee (UT)
also
own land there.  The portion of the valley that has contamination resulting from release at the
Y-12 Plant is included in the Upper EFPC CA.

     Following is a brief description of several aspects of the site.  More site description
details
are found in the Union Valley Interim Study Remedial Site Evaluation (ORNL 1995).

     Union Valley is within the city limits of Oak Ridge, which has a population of 27,000.
Industrial, residential, and office expansion of Oak Ridge has occurred in several directions,
including Union Valley.  Future growth in the area is expected.

     The Maynardville Limestone bedrock unit underlying the Y-12 Plant and Union Valley
is of particular interest because it is the primary pathway for contaminant migration from the
plant (ORNL 1995).  Contaminants consistent with those found in the carbon tetrachloride-
dominated plume of contaminated groundwater originating under the Y-12 Plant were detected
in one of the six monitoring wells in the Maynardville Limestone in Union Valley and in two
springs that feed Scarboro Creek near Illinois Avenue.  Contamination detected in a shallow well
in Union Valley may be connected with a shallow plume of tetrachloromethane (PCE) and
trichloroethene (TCE) originating at the Y-12 Plant or may originate from a source in Union
Valley off ORR. None of the current landowners in Union Valley extract groundwater for
residential use.



                     SITE HISTORY AND ENFORCEMENT ACTIVITIES

     On November 21, 1989, EPA placed ORR on the National Priorities List under CERCLA.
On January 1, 1992, DOE, EPA, and TDEC implemented an FFA to provide a procedural
framework and schedule for evaluating, prioritizing, and managing areas of contamination on
ORR.  The agreement also specifies that CERCLA procedures be followed to evaluate and
remediate contamination problems.
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     The Y-12 Plant is one of three major plants at ORR.  Built in 1943, the plant served as
a research, development, and process facility in support of the Manhattan Project.  Uranium
isotopes were separated at the Y-12 Plant, which also provided manufacturing and developmental
engineering for nuclear weapons.  The Y-12 Plant's current mission is technology development
and weapons disassembly.

     A remedial investigation (RI)/feasibility study (FS) is currently underway for the Upper
EFPC CA.  The RI/FS report will develop long-range remedial alternatives that will address
contamination from the main area of the Y-12 Plant throughout the CA, including Union Valley.
However, final remedial action for the CA is unlikely to occur within the next 4 years.  This
interim action is being taken to ensure that the public is protected from contaminants
transported
by groundwater until final action is taken.

     The interim proposed plan evaluated potential interim actions in accordance with the
requirements of CERCLA and NCP.  The proposed plan presented DOE's determination that the
institutional controls action is necessary and solicited public comment on that determination.
Part 3 of this ROD, the "Responsiveness Summary," documents public comments and DOE's
response.  This ROD documents the selected interim remedy for Union Valley.

                            HIGHLIGHTS OF COMMUNITY PARTICIPATION
The interim proposed plan was released for public comment August 5, 1996.  The notice
of the availability of the plan and other documents in the administrative record was published
in
The Oak Ridger, The Knoxville News-Sentinel, and the Roane County News newspapers August 5,
1996.  The administrative record file contains all the documentation DOE considered in selecting
the interim remedial action for Union Valley and is available at the Information Resource
Center,
105 Broadway Avenue, Oak Ridge, Tennessee 37830.  A 30-day public comment period for the
proposed plan began August 6, 1996.  On August 7, 1996, a public availability session was held
that included a presentation on Union Valley.  The public was informed that a public meeting
specific to Union Valley would be held, if requested.  None was requested, and the public
comment period ended September 5, 1996.  Comments recorded during the public availability
session and written comments received from three organizations and one individual within the
public comment period are addressed in the "Responsiveness Summary" of this document.
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                          DOE ER PROGRAM AND SCOPE OF
                          UNION VALLEY INTERIM ACTIONS

     The goals of the DOE ORR ER Program include achieving compliance with environmental
regulations that protect human health and the environment and reducing risks to human health and
the environment resulting from contaminated, inactive, DOE disposal sites or contaminant
releases.  Some of the operable units under the overall ER Program are on ORR but not within
the boundaries of the Y-12 Plant, Oak Ridge K-25 Site, or Oak Ridge National Laboratory.  DOE
has adopted a watershed approach for remediation of ORR.  A watershed is defined as a surface
drainage basin that includes one or more contaminated areas to be investigated.  The Upper EFPC
CA is a watershed that includes most of the main Y-12 Plant and the full extent of the plume of
contaminated groundwater that has migrated off ORR and into Union Valley.

     This ROD addresses only the plume of contaminated groundwater that has migrated
beyond the Y-12 Plant boundaries.  Future CERCLA activities may be conducted at all or part
of the Upper EFPC CA in association with other interim, early, and final actions.  There may
be sources of contamination in Union Valley that do not originate from the Y-12 Plant.  This
interim remedial action is not intended to address other contamination sources.  However, the
selected interim remedy will mitigate potential human health risks, if any, from any source of
groundwater contamination in the Union Valley interim remedial action boundary.  The
responsibilities of DOE and TDEC to investigate other sources and mitigate any unacceptable
risks outside the scope of this action are discussed in "Site Characteristics," "Selected
Remedy,"
and "Responsiveness Summary."

                                SUMMARY OF SITE CHARACTERISTICS

     There are six groundwater monitoring wells in Union Valley (three wells at different
depths in each of two locations).  Carbon tetrachloride has been detected in one of these wells
and at two springs near Illinois Avenue and the UT Arboretum.  Several other organic, inorganic,
and radiological constituents were also detected in the groundwater and springs.  According to
process history, carbon tetrachloride was considered the constituent of potential concern, which
indicated at least some of this contamination originated from the Y-12 Plant.  Surface water has
been used in the past for irrigation at the arboretum.  Some contaminants have been detected in
the surface water, but none other than carbon tetrachloride were found at levels of regulatory
or
risk-based concern.  A complete enumeration of all contaminants and their measured
concentrations is in the 1995 Union Valley Interim Study Remedial Site Evaluation (Y/ER-
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206/R1), which is available in the Administrative Record for the site.  In addition to
contamination originating from the Upper EFPC CA by groundwater, other potential sources
nearby could contaminate groundwater or surface water.  The TDEC Division of Superfund has



been notified of the existence of potential contamination sources in Union Valley outside the
ORR
boundary and is initiating an investigation.

     The carbon tetrachloride-dominated plume source is under the east end of the Y-12 Plant
where very high concentrations of carbon tetrachloride (up to 8,500 ppb) and lower
concentrations of other contaminants (chloroform, PCE, and TCE) have been detected.  The
plume contaminants have been detected in much lower concentrations (up to 200 ppb) in a well
at depths of 30-46 m (100-150 ft), 550 m (1,800 ft) east of the Y-12 Plant boundary in Union
Valley.  Samples from shallower and deeper wells at this location did not contain contaminants
clearly linked to this source, although low levels of PCE and TCE were detected in the shallow
[9-m (30-ft)-deep] wells.  Carbon tetrachloride was detected at 7 ppb in springs at the
headwaters
of Scarboro Creek near Illinois Avenue 850 m (2,800 ft) east of the Y-12 Plant boundary.  The
contaminated groundwater is thought to surface at the creek; a groundwater divide is thought to
be just east of Scarboro Creek.  No carbon tetrachloride was detected in the shallow,
intermediate, or deep wells that are 400 m (1,300 ft) east of Scarboro Creek.  Groundwater
contamination originating from the Y-12 Plant is thus thought to have migrated no farther east
than Scarboro Creek.

     None of the current landowners in Union Valley extract groundwater for residential use;
no groundwater extraction wells are planned.  Rogers Group, Inc., quarry on lot Excess (613)
near the eastern end of Union Valley, 3,700 m (12,000 ft) east of the Y-12 Plant, pumps out
some groundwater to maintain a dewatered working area.  The water is discharged to surface
water and is not used for drinking or other industrial purposes.  No contamination has been
detected in the quarry groundwater.

     The Union Valley interim remedial action boundary is shown on Figure 2.2.  The
boundary is intended to address any contamination originating from the Upper EFPC CA that
could be transported off site by groundwater.  The only known groundwater plume originating
from the Upper EFPC CA is the carbon tetrachloride-dominated plume that extends from the
eastern Y-12 Plant boundary (all directions refer to administrative north) to Illinois Avenue.
Carbon tetrachloride, a Class B2 (probable) human carcinogen, has been detected in two springs
that feed Scarboro Creek.

     The western boundary of this remedial action is the eastern Y-12 Plant property line.  The
eastern limit of the boundary is lot Excess (613), the quarry property.  From 1943 to 1946,
large
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quantities of carbon tetrachloride were used at the Y-12 Plant for electromagnetic separation of
uranium.  Groundwater contamination probably began at that time.  The quarry has operated for
more than a decade, and no contamination has been detected since sampling began in 1995.
Because the quarry extends into the Maynardville Limestone (the primary transport pathway for
the known plume) and groundwater seeping into the quarry is collected and discharged, even if
the plume expands east of Scarboro Creek, it is unlikely that the plume could migrate almost



3 km (2 miles) farther east past the quarry.

     The plume in Union Valley is assumed to be contained in the Maynardville Limestone,
which runs parallel to the valley.  This limestone formation contains a better developed karst
system than adjacent formations, and water from the adjacent formations flows toward the
Maynardville Limestone.  For this reason, the northern boundary is defined by the northern edge
of the Maynardville Limestone at the surface.  The southern boundary is defined by the southern
edge of the Maynardville Limestone, which dips about 45 degrees to the south, at a depth of
300 m(1,000 ft).  Little contamination is expected at 300 m(1,000 ft) and below because there
are fewer developed karst features at those depths and the formation is much tighter.
Furthermore, it is unlikely that groundwater extraction wells would be drilled to those depths
because of the expense and the low likelihood of finding a region that could produce usable
quantities of water.

An extension of the boundary to the south includes the properties adjacent to Scarboro
Creek.  Contamination from the groundwater plume reaches the surface in seeps and springs that
feed the creek.  Contaminated groundwater from the plume could possibly flow southward into
the shallow overburden above the bedrock along Scarboro Creek.  Bethel Valley Road is the
southern boundary of the extension because DOE owns the property south of the road and
institutional controls under other programs are sufficiently protective.

The land over the known extent of the carbon tetrachloride dominated plume (see Fig. 2.1)
is zoned by the city of Oak Ridge as "Industrial District 2."  Most of the land in Union Valley
east of Illinois Avenue is zoned as "Forestry, Agriculture, Industry, and Research District" and
is part of the arboretum.  Other small parcels east-of the plume are designated as "Residential,
Open Space, and Reserved District" and "Industrial District 2."  The nearest "One-Family
Residential District" is about 3.6 km (2.25 miles) east of the known extent of the plume.
Figure 2.2 identifies the zoning designations and properties in the subject area.
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                                   SUMMARY OF SITE RISKS

     A baseline risk assessment will be completed as part of the Upper EFPC CA RI.  The CA
includes the carbon tetrachloride-dominated plume and the two springs where the plume has
surfaced.  Preliminary results of a human health risk screening evaluation were reported in the
Union Valley interim study (ORNL 1995).  Some contaminants in the groundwater and a very
few contaminants in the springs that feed Scarboro Creek would pose a threat to human health
under a residential ingestion scenario.  Because the water is not used for residential or
industrial
purposes, there are no currently unacceptable risks.  The potential health risk to a child
wading
in Scarboro Creek is within acceptable limits, according to the preliminary evaluation.

A thorough investigation of potential harm to the environment will be deferred to the
decision documents for the Upper EFPC CA.  In preliminary investigations, two organic
chemicals were detected in surface water in Union Valley.  The measured concentrations of both
compounds were well below the ecological toxicological benchmark for aquatic biota.

                                   DESCRIPTION OF THE ALTERNATIVES



Only two Interim actions, no action and institutional controls, were considered in the
interim proposed plan because final decisions regarding remedial actions affecting Union Valley
will not occur until completion of Upper EFPC CA studies.

ALTERNATIVE 1-NO ACTION

The NCP requires consideration of a no action alternative to serve as a baseline for
comparis on with other alternatives.  If no interim actions are implemented in Union Valley,
existing zoning and other municipal ordinances and county and state regulations would continue
as the only controls on the use of property and groundwater.  Monitoring of Union Valley would
not be required under the no action alternative.

ALTERNATIVE 2-INSTITUTIONAL CONTROLS

This alternative is based on a strategy for implementing institutional controls to prevent
potentially unacceptable exposure to contamination and to reduce its potential spread during the
interim period until final decisions are made for the Upper EFPC CA.
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       DOE entered into license agreements with all affected property owners within the interim
remedial action boundary.  These agreements require property owners who are not currently
extracting or using groundwater or surface water to notify DOE 90 days before any extraction
or use is proposed.  Owners of the quarry [lot Excess (613)] and lot Excess (arboretum) would
agree to notify DOE 90 days before any proposed new extraction or use or before any change
in current use such as use of groundwater or surface water for drinking or food crop irrigation.
No other owners currently extract or use groundwater or surface water.

       Upon notification of proposed use or change in use of surface water or groundwater, DOE
would evaluate the intended use.  If the use is unacceptable, DOE would negotiate a separate
agreement with reasonable terms under the circumstances to connect the owner to the existing
municipal water system or other appropriate water supply.

       In addition, DOE will conduct an annual title search to determine whether any affected
property changed hands and, if so, verify that the new owner has been notified of the provisions
of the license agreement.  DOE will also write annually to property owners reminding them of
their obligations under the agreement.

       No monitoring would be required by this alternative.  Monitoring of Union Valley
groundwater and surface water contamination may continue as part of DOE watershed
management monitoring for use in future remediation decisions.

SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES

      The two alternatives in the interim proposed plan were evaluated against the nine criteria
developed by EPA to measure overall feasibility and acceptability of remedial alternatives.  The
first two criteria are threshold criteria and must be met in initial screening of any
alternative
considered for selection in the ROD.  The next five criteria are balancing criteria and
represent
the primary criteria upon which the analysis is based, taking into account technical, cost,



institutional, and risk considerations.  The final two modifying criteria were evaluated after a
regulatory agency review and a public comment period.
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THRESHOLD CRITERIA

    1. Overall Protection of Human Health and the Environment

       Alternative ensures that all current and future property owners are aware of the
       potential risk from drinking contaminated surface water or groundwater.  This should
       adequately protect human health.  Control of additional extraction of groundwater
       would mitigate the further spread of contamination.  Therefore, Alternative 2 will
       protect human health more effectively than the no action alternative.

       The no action alternative may not adequately protect human health because human
       health could be adversely affected from ingestion of groundwater or surface water in
       Union Valley.  The only existing controls on such use are federal, state, and county
       regulations and municipal zoning and ordinances.  Tennessee state law prohibits
       construction of new wells for the purpose of production of water from underground
       sources "at other than a safe distance from any known potential source of
       contamination" [TDEC 1200-4-9-.10(2)(a)] and requires installation of water filters
       and treatment units "to accommodate water quality problems" [TDEC 1200-4-9-.11
       (10)].  Well drillers must be licensed, but there are no requirements for verifying the
       absence of contamination sources before drilling.  Drillers are required to submit a
       report to TDEC within 30 days after completion of a water well.  These existing
       controls will reduce the likelihood of human consumption of Union Valley
       groundwater, but may not preclude such consumption.  This interim action is not
       intended to address ecological risks, if they exist.

       Under the no action alternative, additional groundwater wells could be installed in the
       Maynardville Limestone in Union Valley and groundwater could be extracted for
       drinking or industrial use.  The contamination plume originating in the Y-12 Plant
       comes to the surface at springs feeding Scarboro Creek.  Because of the assumed
       natural hydraulic gradients caused by a groundwater divide east of the creek, it is
       believed that the plume does not migrate farther to the east.  Extraction of significant
       volumes of groundwater from the assumed uncontaminated region east of Scarboro
       Creek could affect this natural groundwater divide and cause contaminated
       groundwater to flow east of the creek, expanding the areal extent of the plume.
       Extraction of groundwater in the contaminated region between the Y-12 Plant and
       Scarboro Creek (at Illinois Avenue) could also accelerate contaminant migration and
       put potential consumers of that groundwater at risk.
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    2. Compliance with Applicable or Relevant and Appropriate Requirements

       On-site interim remedial actions under CERCLA are required to comply with only



       those ARARs specific to the interim action being implemented.

       Alternative 2 would not trigger any location-specific ARARs because this alternative
       would not affect any sensitive resources.  Water quality standards and Safe Drinking
       Water Act maximum contaminant levels (MCLs) (which could be ARARs for the
       groundwater and the springs during a final action) and other chemical-specific ARARs
       are outside the scope of this interim action because no actions will be taken to alter
       contamination levels.  The final action for this site will be taken as part of the Upper
       EFPC ROD, which will address Union Valley groundwater.  MCLs will be ARARs
       for setting cleanup goals for that action.  Chapter 1200-1-13-.08(3)(a)(iv) of TDEC
       final Rule, "Inactive Hazardous Substance Site Remedial Action Program," effective
       February 19, 1994, requires institutional controls whenever a remedial action does not
       address concentrations of hazardous substances that pose or may pose an unreasonable
       threat to public health, safety, or the environment.  This rule, however, is applicable
       to actions "...consistent with a permanent remedy..." and is not applicable to this
       interim action.  Alternative 2 is an administrative remedy for an interim action and,
       therefore, there are no location-, chemical-, or action-specific ARARs pertaining to
       the proposed actions.

       A statutory requirement under CERCLA [Sect. 121(b)(1)] requiring protection of
       human health and the environment would not be met by the no action alternative
       without some assurance that exposure pathways would remain incomplete in the future.

BALANCING CRITERIA

    3. Long-Term Effectiveness and Permanence

       For Alternative 2, long-term effectiveness is evaluated for the period beginning when
       initial institutional controls (i.e., executing license agreements) are implemented per
       this interim action ROD and ending when final remedial actions are implemented per
       the Upper EFPC CA ROD.  The interim actions include notification by property
       owners of use or change of use of surface water or groundwater, prohibition of any
       unacceptable actions, and annual title searches and notifications by DOE as a due-
       diligence measure to identify undisclosed changes in ownership and remind owners of
       their obligations.  These actions are considered very effective for this interim period.
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   The no action alternative would not effectively preclude unacceptable extraction or use
   of surface water or groundwater in the long term.  Therefore, the no action alternative
   would not be effective in the interim period or the long term.

4. Reduction of Toxicity, Mobility, and Volume Through Treatment

   Neither alternative includes treatment to reduce toxicity, mobility, or volume of
   contamination.  This was not considered practical for an interim action.

5. Short-Term Effectiveness

   Short-term effectiveness considers the time needed for an alternative to achieve
   objectives and the risks to workers, residents, and the environment during
   implementation.  For Alternative 2, the short term is the period until license



   agreements are executed.

   Alternative 2, institutional controls, is considered very effective in the short term for
   the following reasons:  (1) No one is currently at risk from contamination at the site.
   (2) License agreements have been implemented.  (3) There will be little or no risk to
   workers.

   No additional time is required to implement Alternative 2 because all property owners
   have signed the license agreements with DOE.  Compliance with the license terms,
   ensured by DOE's annual title searches and notifications, would protect future
   purchasers of affected properties.  Current owners have been made aware of the
   contamination and are unlikely to change their current safe practices.  Thus, they are
   protected now.

   Implementation of the no action alternative requires no time, and there is no risk to
   human health or the environment resulting from implementation.  Risks are limited to
   potential, not actual exposures; because no one currently uses groundwater for
   drinking, short-term effectiveness is high.  However, the alternative does not achieve
   the response objectives of mitigating future risks and reducing further potential
   expansion of the plume and cannot be selected as the preferred alternative.
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6. Implementabi1ity

   Executing the license agreements and performing the annual title searches and
   notifications for Alternative 2 would be straightforward.  No actions are required for
   Alternative 1.

7. Cost

   The costs for the institutional controls alternative are as follows.  Executing license
   agreements with the 19 current landowners for new or changed groundwater or surface
   water use notifications cost a total of approximately $22,500.  Annual title searches,
   fees, and notifications would cost approximately $6,900/year for the assumed 4-year
   duration of the interim actions.  No cost has been projected for agreements to prohibit
   unacceptable uses of groundwater or surface water.  No such uses are expected during
   the interim action period, and the cost for an agreement, if any, would be highly
   uncertain and site-specific.  The present value of the capital and annual costs for the
   institutional controls alternative would be approximately $50,000.

   No costs are associated with the no action alternative.

MODIFYING CRITERIA

8. State/Support Agency Acceptance

   The state of Tennessee and EPA prefer Alternative 2 to ensure protection of human
   health during the interim period before final actions are taken for the Upper EFPC
   CA.



9. Community Acceptance

   The property owners in Union Valley are the members of the community most affected
   by the proposed actions.  All affected owners have executed license agreements with
   DOE, thus indicating their concurrence with the actions proposed for Alternative 2.
   Comments from the public on the proposed plan have been considered.  Most
   commentors requested clarifications regarding the nature of the contamination and the
   schedule for final actions, rather than changes in strategy for the preferred interim
   alternative.  Clarifications and other responses are provided in the "Responsiveness
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Summary."  Based on input from property owners and the public, DOE considers
Alternative 2 to be consistent with community preference and necessary to protect
human health.

                                    SELECTED REMEDY

     DOE has selected Alternative 2, Institutional Controls, as the most appropriate interim
action for the Union Valley portion of the Upper EFPC CA.  The decision is based on CERCLA
requirements, the comparative analysis of alternatives in the interim proposed plan (DOE 1996a),
and public comments.  EPA and TDEC concur with the selection.

     The selected remedy is protective of human health.  There are no ARARs for the selected
remedy, which also meets the remaining criteria.  This remedy does not satisfy the statutory
preference for remedial actions that use treatment to reduce toxicity, mobility, and volume;
however, DOE believes this interim remedy will be adequately protective at a reasonable cost.
No ecological risks have been identified; however, this remedy would not address ecological
risks
if they exist.

     DOE has been proactive in protecting the public by obtaining license agreements with
property owners before issuing this ROD.  Copies of the license agreements are maintained by
the DOE Real Estate Office.  If any future property owners refuse to execute license agreements,
DOE shall take the legal steps necessary, as provided by CERCLA, to ensure human health and
the environment are protected.  Steps may include formally advising the property owner, the Oak
Ridge city manger and the Anderson County Health Department environmentalist that
contamination may exist and that DOE should investigate the proposed groundwater use before
permits for use are issued.

     The DOE Program Office will ensure that the title searches and appropriate notifications
are made during the term of this ROD (i.e., until a final ROD is issued for the Upper EFPC
CA).  The DOE Real Estate Office and DOE's management and operations contractor's real
estate office are responsible for (1) completing the annual title search by the anniversary date
of
this ROD to determine whether any affected property has changed hands; (2) notifying property
owners, the Oak Ridge city manager, and the TDEC/DOE Oversight Division of their obligations
under the agreements and updating them on the status of the environmental investigations;
(3) surveying owners by telephone to determine whether any new groundwater wells have been
constructed or planned or there are any new uses for surface water; and (4) notifying licensed
well drillers in Tennessee of the license agreements and their terms.
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     Although outside the scope of this ROD, current DOE monitoring plans include sampling
at the existing well, spring, and Rogers Group, Inc., quarry monitoring locations in Union
Valley.  The TDEC/DOC Oversight Division will perform additional monitoring in Union Vally
as described in the division's annual environmental monitoring plan.  All monitoring results
will
be submitted to the DOE Program Office and to the TDEC/DOE Oversight Division.

     The DOE Real Estate Office shall report search results to the DOE Program Office. The
DOE Program Office will also act upon any notifications by property owners of proposed new
uses or changes in use of surface water or groundwater within the interim remedial action
boundary.  The proposed uses will be investigated and, if found to be unacceptable, the DOE
Real Estate Office will be advised to negotiate a separate agreement with the property owner
prohibiting such unacceptable use with reasonable terms under the circumstances.

                             STATUTORY DETERMINATIONS

Section 121 of CERCLA establishes several statutory requirements and preferences,
including compliance with ARARs.  Statutory requirements specify preferences for
cost-effectiveness, use of permanent solutions and innovative treatment technologies or resource
recovery technologies to the maximum extent practicable, and finally a preference for use of
treatment that permanently reduces the toxicity, mobility, or volume of hazardous substances.
On-site interim remedial actions under CERCLA are required to attain only those ARARs specific
to the action being implemented, and the above criteria apply to the selection of a final
remedy.

This interim action is protective in the short term of human health through control and
limitation of exposure to the contaminants and limitation of the potential spread of the
contamination.  There are no ARARs specific to this interim action.  The action is cost-
effective.
DOE believes the selected interim action represents the best balance of trade-offs in terms of
short-term effectiveness, implementability, and cost for its limited scope.  The action does not
utilize treatment and is not permanent, but does reduce the potential for acceleration of
contaminant migration and is appropriate for an interim response.  The statutory preference for
treatment will be addressed by future cleanup decisions for the Upper EFPC watershed.

                             EXPLANATION OF SIGNIFICANT CHANGES

     The interim proposed plan for Union Valley was released for public comment in August
1996.  The proposed plan identified the institutional controls alternative as the preferred
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alternative.  DOE received oral comments in the public availability session and written comments
from three organizations and one individual during the public comment period.  DOE, EPA, and
TDEC reviewed the comments and determined that no significant changes to the remedy, as
originally identified in the interim proposed plan, were necessary.
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                                   PART 3. RESPONSIVENESS SUMMARY
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                                   RESPONSIVENESS SUMMARY

     This chapter documents the formal public comments on the Interim Proposed Plan for
Union Valley, Upper East Fork Poplar Creek Characterization Area, Oak Ridge, Tennessee
(DOE 1996) and the DOE response to the comments.  DOE received oral comments in the public
availability session and written comments from three organizations and one individual during the
public comment period August 6-September 5, 1996.

     The institutional controls alternative presented in the interim proposed plan is now the
selected interim remedy for Union Valley, Upper EFPC CA.  This decision is based on the
administrative record for the Upper EFPC CA, including the interim proposed plan (DOE 1996),
public comments, and other documents in the administrative record file for this site.

     This chapter serves three purposes.  First, it provides DOE, EPA, and TDEC with
information about community concerns with the site and preferences regarding the preferred
alternative presented in the interim proposed plan.  Second, it demonstrates how public comments
were integrated into the decision-making process.  Third, it allows DOE to formally respond to
public comments.



COMMUNITY PREFERENCES

     DOE received 44 comments on the interim proposed plan.  Oral comments from the
August 7, 1996, public availability session were recorded.  Written comments were received from
the ORR Environmental Management Site-Specific Advisory Board, Oak Ridge Environmental
Peace Alliance, UT Agricultural Experiment Station, and T. R. Wood.

INTEGRATION OF COMMENTS

     Clarifications of the selected interim remedy were made based on suggestions in the
comments, but these did not change the intent of the preferred alternative.  The comments will
also be considered during development of the Upper EFPC CA RI/FS.
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                         UNION VALLEY PUBLIC AVAILABILITY SESSION
                                      August 7, 1996
                  Comments provided by Sonya Johnson (DOE) from meeting
                                       participants

PUBLIC-1 COMMENT

                       To what extent has the source term impacted the Union Valley area?

     Response:  Contaminants associated with the Y-12 Plant have been detected in samples
from two monitoring wells and two springs in Union Valley.  The two monitoring wells, GW-169
and GW-170, are located on city of Oak Ridge property just west of the Remotec property.  GW-
169 monitors groundwater at depths of 9.1-10.6 m (29.7-34.7 ft) below ground surface (bgs).
GW-170 monitors groundwater at depths of 31.7-47.8 m (104-156.9 ft) bgs.  The contaminants
have been detected in these two monitoring wells since 1990; reported concentrations have been
variable, with higher concentrations in GW-170, the deeper well.  Carbon tetrachloride and
chloroform, the primary components of the source term originating from the Y-12 Plant (see
Public-2 and Public-5 Responses), have been detected only in GW-170 at maximum
concentrations of 200 and 95 ppb, respectively.

     PCE and TCE have been detected in Union Valley monitoring wells, but available data
suggest that the shallow PCE and TCE contamination may not be from the same source as the
carbon tetrachloride and chloroform.  Maximum PCE and TCE concentrations in GW-170 are
11 and 4 ppb, respectively.  The maximum concentrations of PCE and TCE from GW-169 are
4 and 6 ppb, respectively.

     The two springs where carbon tetrachloride was detected are near Illinois Avenue.  Spring
SCR7. 1SP is south of Union Valley Road and west of Illinois Avenue.  Carbon tetrachloride has
been detected in this spring over the past several years, with a maximum concentration of 7 ppb.
Spring SCR7.18SP is just east of Illinois Avenue and south of Union Valley Road.  Carbon
tetrachloride has been detected in one sample collected in March 1996 from this spring at a
conceonation of 4 ppb.  PCE and TCE have been detected in these springs at maximum
concentrations of 2 ppb.



     The locations where the source term has been detected in Union Valley are underlain by
the Maynardville Limestone, which is one of several geologic units that comprise Bear Creek
Valley and Union Vally.  The area at the surface that is underlain by the Maynardville
Limestone is a relatively narrow band that extends along Bear Creek Valley and Union Valley.
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The Maynardville Limestone consists of limestone and dolostone, with interbedded shales.  The
unit is highly fractured and contains numerous cavities or karst features formed by the
dissolution
of the rock.  Most of the karst features occur in the top 30 m (100 ft) of the limestone.  The
Maynardville Limestone transports groundwater and its associated contaminants eastward and acts
as a drain for the Y-12 Plant (ORNL 1995).

     The current assumption is that the springs in Union Valley and Scarboro Creek are
discharge points for the groundwater in the Maynardville Limestone.  Because Scarboro Creek
is a discharge point, it is unlikely that the plume will move eastward beyond the creek.  As
noted
in a June 2, 1995, letter from TDEC (see SSAB-13 Comment, OREPA-2 Comment, and
SSAB-13 Response), the highly fractured nature of the bedrock underlying Union Valley suggests
that it could transport contaminants in other directions; however, data from numerous wells at
variable depths across the Y-12 Plant support the interpretation that the transport direction
from
the plant is almost exclusively eastward and is contained in the Maynardville Limestone.  The
hydraulic gradient and, therefore, the flow direction are from other formations toward the
Maynardville Limestone.

PUBLIC-2 COMMENTS

     Has the source been specifically identified?

     Response:  Sources outside the Y-12 Plant have not yet been characterized.  The TDEC
Division of Superfund is initiating an investigation of other potential sources.

     The Y-12 Plant used several million pounds of carbon tetrachloride between 1943 and
1946 in the electromagnetic separation process to produce enriched uranium.  Carbon
tetrachloride reacted with the starting material, which typically was uranium trioxide, to
produce
uranium tetrachloride.  The uranium tetrachloride served as feed, material for the Calutrons,
production now spectrographs used for the uranium separation process.  Historical records
suggest that the use of carbon tetrachloride to react with the starting material occurred in
Buildings 9202, 9203, and 9205, which are near the east end of the plant.  Floor drains and/or
storm sewers apparently collected spills and leaks of solvents associated with the
electromagnetic
separation process.  There is no evidence of releases of the uranium compounds to the
groundwater in this area of the plant.  Spills associated with railroad tanker cars transporting
carbon tetrachloride at the Y-12 Plant also may be a source for groundwater contamination.
Carbon tetrachloride appears to have been used at the plant after 1946, although in much smaller
quantities, as a dry cleaning solvent.
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     Chloroform is a common laboratory chemical that apparently has been used at the Y-12
Plant, although specific applications are unclear.  Available information suggests that the
quantities of chloroform used throughout the plant were relatively small.  Chloroform also is a
breakdown product (via biodegradation) of carbon tetrachloride, and this is the probable origin
of the chloroform present in the Y-12 Plant and Union Valley monitoring wells.  Elevated
concentrations of chloroform are almost exclusively associated with elevated carbon
tetrachloride
concentrations.  In addition, chloroform may be a by-product of drinking water chlorination.

     PCE was used as a vapor degreasing agent throughout the Y-12 Plant during the 1970s
and 1980s and was discontinued in approximately 1987.  Uranium machining operations also used
PCE mixed with mineral oil as a machine coolant.  Approximately 250,000 L (70,000 gal) of
PCE were used each year for cooling applications; this use was discontinued in 1984 or 1985.
Leaks and spills of PCE, elither onto the ground or into storm drains, are potential sources of
the
groundwater contamination.

     TCE has had two primary applications at the Y-12 Plant:  as a cooling agent for various
machine processes and as a plasticizer.  A plasticizer is a substance added to plastics or other
materials to retain softness and pliability in molds.  TCE also is used widely in industry as a
cleaner or degreaser, although the extent of this application at the Y-12 Plant is unknown.
Currently, no specific information is available on the handling or disposal of TCE, which may
also be a breakdown product of PCE.  Spills or leaks of TCE onto the ground or into storm
drains are potential sources of groundwater contamination.

     It is important to note that the uses and processes described above are not ongoing at the
Y-12 Plant and do not represent a continuing source of contaminants.  Historical releases, which
are now in the subsurface soil and in groundwater under the plant, do continue to contribute
contaminants and are termed secondary sources.  Public-5 Response discusses the secondary
source of carbon tetrachloride in groundwater at the Y-12 Plant.

PUBLIC-3 COMMENTS

     Will you get more specific with your information?

Response:  As part of the Upper EFPC CA RI, available documentation on all potential
sources in the Y-12 Plant area has been assembled into a compendium of information (Energy
Systems 1996a) that includes historical and process information and data from samples collected
at the site.  The location of heavy carbon tetrachloride usage in the 1940s, for example,
appears
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to have been Buildings 9202, 9203, and 9205, which are all near the east end of the Y-12 Plant.
The railroad tanker cars would have been unloaded in this area, as well.

     A large body of groundwater and surface water data, collected over the last 10 years, is
available; the location and concentrations of contaminants that have moved off site to Union



Valley are relatively well constrained.  An adequate amount of data may already be available for
the fate and transport evaluation in the RI.  A workshop was convened in October 1996 to
determine the need for additional data collection in support of the RI; the results of the
workshop
are not yet available.

PUBLIC 4-COMMENT

     What is the proposed schedule for managing the source term?

     Response:  Monitoring of groundwater and surface water is ongoing, and this provides
data that can identify any changes in concentration and location of the contaminants.  The
schedule for completion of the RI for the Upper EFPC CA and implementation of appropriate
actions has not been finalized, but DOE intends to have a final ROD by September 2000.
Management actions and schedules for source term will be defined in that ROD.  Early actions
are considered and may be taken before the final Upper EFPC CA ROD is issued.

PUBLIC-5 COMMENTS

     How contaminated is the source term?

     Response:  Approximately 10 million gal of carbon tetrachloride were used in the 1940s
for electromagnetic separation in the eastern and east-central areas of the plant.  The amount
spilled is unknown, and there are no current releases from plant operations.  The highest
concentrations of carbon tetrachloride detected in groundwater are in monitoring wells just to
the
southwest of New Hope Pond.  Well GW-381;  which monitors groundwater in the eastern end
of the plant, 15.0-18.4 m (49.3-60.4 ft) bgs, has had maximum carbon tetrachloride and
chloroform concentrations of 8,500 and 2,300 ppb, respectively.  Well GW-382, which monitors
groundwater 38.1-52.7 in (125-173 ft) bgs, has had maximum carbon tetrachloride and
chloroform (a degradation product of carbon tetrachloride) concentrations of 7,400 and
1,100 ppb, respectively.

     The maximum concentrations of carbon tetrachloride in these wells are high enough
(greater than 1 percent of the solubility limit) to suggest that the source is a nonaqueous-
phase
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liquid.  In other words, the carbon tetrachloride at these locations is concentrated enough to
be
in a liquid phase distinct from the groundwater in which it occurs.  Because the density of
carbon
tetrachloride is greater than water, it is termed a dense nonaqueous-phase liquid (DNAPL).
DNAPLs can act as secondary sources of groundwater contamination after the primary source
of the contamination has been removed.  In general, DNAPLs are difficult to remediate,
especially in a fractured bedrock setting like the Y-12 Plant.  Containment is a possible
treatment
option that will be evaluated in the FS.

     In contrast, the highest PCE and TCE concentrations are in monitoring wells just to the
north and west of New Hope Pond.  Well GW-762, which is west of New Hope Pond and



monitors groundwater 14.7-17.8 m (48.2-58.5 ft) bgs, has had maximum PCE and TCE
concentrations of 1,400 and 75 ppb, respectively.  Well GW-383, which is north of New Hope
Pond and monitors groundwater 5.5-7.0 m (18.1-23.1 ft) bgs, has had maximum PCE and TCE
concentrations of 510 and 190 ppb, respectively.

PUBLIC-6 COMMENT

     Will the plume continue to get worse/spread?

     Response:  It is believed that, under existing conditions, the plume already has reached
its terminus and is at a steady state.  However, additional spreading cannot be dismissed,
particularly if groundwater flow is altered, for example, through extraction of groundwater from
new wells east of the plume.

PUBLIC-7 COMMENT

     Does continued quarrying accelerate the movement of the plume or increase the
contamination leaving the site?

     Response:  Our current understanding is that quarrying has not had an effect on plume
movement.  The quarry is approximately 2.4 km (1.5 miles) east of Scarboro Creek, which is
thought to be a local groundwater discharge point.  In other words, groundwater east of Scarboro
Creek flows west toward the creek and discharges into it; groundwater west of Scarboro Creek
flows east toward the creek and also discharges into it.  The amount of pumping at the quarry
is probably not significant enough to affect plume movement.  The activities outlined in the
interim proposed plan for Union Valley include a license agreement with property owners that
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would require the owners to notify DOE 90 days before any new extraction or use of
groundwater.  Any additional use of water or changes in water use, therefore, would be evaluated
in advance.

PUBLIC-8 COMMENT

     Has DOE ever sampled the water at the quarry at the west end of the turnpike in Oak
Ridge (near the vacant gate going onto K-25 Site)?

     Response:   Not to our knowledge.  The quarry in question is many miles from the subject
plume, in different geologic formations, and not in the direction of groundwater flow from the
plume affecting Union Valley.

PUBLIC-9 COMMENT

     Stakeholder stated that she is surprised that DOE is using only six wells for monitoring
the groundwater.  Where are the six wells that DOE is using?  Are they at two separate
locations?

      Response:  The U.S. Geological Survey installed the six monitoring wells in Union Valley
as part of a hydrologic investigation in 1986.  The wells are at two locations:  on the city of
Oak
Ridge property just west of the Remotec property and on the UT Arboretum property.  The wells



on city property include GW-169, GW-170, and GW-232, and the UT Arboretum wells include
GW-171, GW-172, and GW-230.  At each site, the three wells comprise a cluster that monitors
discrete depth intervals.  Wells GW-169 [total depth 13 m (42 ft)] and GW-171 [total depth 9.4 m
(31 ft)] monitor the unconsolidated zone above bedrock.  GW-170 [total depth 47.9 m (157 ft)]
and GW-172 [total depth 40.8 m (134 ft)] monitor shallow bedrock.  GW-232 [total depth 126 m
(412 ft)] and GW-230 [total depth 124 m (406 ft)] monitor deeper bedrock.

       The six wells are located within the relatively narrow band at the surface that is
underlain
by the Maynardville Limestone, which is the primary groundwater transport pathway from the
Y-12 Plant (see the response to Public-1).  In addition, DOE regularly monitors springs in Union
Valley, which are discharge points for groundwater.  The six wells at variable depths combined
with the springs provide an accurate network to monitor in Union Valley.  The TDEC DOE
Oversight Division also monitors the same wells and springs and other locations in Scarboro
Creek and the TDEC Division of Superfund is initiating additional monitoring at potential source
areas in Union Valley.
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PUBLIC-10 COMMENT

     Is the plume at a point where it will impact the Oak Ridge landfill?

     Response:  Given the current understanding of the groundwater flow in this area, the
plume is not likely to have an effect on the landfill because of the groundwater divide at
Scarboro
Creek.  It is possible that contaminants from the plume could mix with landfill contaminants,
but
that is not likely to have an impact on the landfill.

PUBLIC-11 COMMENT

     What's the concentration of carbon tetra..(I didn't catch the chemical name) in the
plume?

    Response:  Refer to Public-5 Response.

PUBLIC-12 COMMENT

     What type of remediation is DOE looking at for the DNAPLS?  Is containment a
consideration?

     Response:  A variety of remediation options will be evaluated and addressed as part of
the FS for the Upper EFPC CA.  The FS will be completed in 1999.  Containment may be an
effective remediation option for DNAPLs in fractured bedrock; therefore, it will be considered
in the development and evaluation of alternatives.  It may be considered as an early action.

PUBLIC-13 COMMENT

     Have you studied the plume enough to know where it is going and how fast?



     Response:  We have enough groundwater and surface water data to ascertain the direction
in which the plume is moving and its chemical composition.  The fate and transport have not yet
been evaluated rigorously; this evaluation will be completed in the Upper EFPC CA RI.
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PUBLIC-14 COMMENT

     Are the results of the public meeting going to be summarized and made available to the
     public?

     Response:  Yes.

PUBLIC-15 COMMENT

      Stakeholder expressed concern that there is not better coverage in monitoring.

      Response:  Monitoring of the six wells and numerous springs in Union Valley is planned
     on a semiannual basis.  The combination of groundwater locations (wells) and groundwater
     discharge locations (springs) have provided definition of the movement of the plume and
temporal
     variation in contaminant concentrations.

PUBLIC-16 COMMENT

     Stakeholder wants to see maps showing plumes.

     Response:  Plume maps have been prepared as part of the evaluation of existing data for
 the Upper EFPC CA RI and are available for distribution.

PUBLIC-17 COMMENT

     In the document, add statement regarding the landfill being a state Superfund site to the
 last paragraph under the summary of risks on page 5.

     Response:  The interim proposed plan has been issued to the public and will not be
  revised.  The statement in the public meeting that the closed municipal landfill in Union
Valley
  was included on the Tennessee Superfund list was incorrect; the reference was to a different
  landfill.  The TDEC Division of Superfund has been notified of the Union Valley landfill and
is
  initiating investigations into potential releases or other hazards.  This is acknowledged in
this
  ROD.
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             OAK RIDGE RESERVATION ENVIRONMENTAL MANAGEMENT SITE-SPECIFIC



                                    ADVISORY BOARD
                                   BOB PEELLE, CHAIR
                                     August 28, 1996

GENERAL COMMENTS

SSAB-1a COMMENT

     The plan seems adequate for the immediate future, but the 5-year term seems questionable.
If there is knowledge that no large quantity of carbon tetrachloride or other contaminant(s)
exist(s) under the site so that future off-site concentrations will not increase, the plan would
be
more acceptable.  The plan should include specific commitments for work in the near future if
there is the possibility that concentrations will increase.  The points of highest concentration
on
site must be sought, and corrective actions planned in the near future, not 5 years hence.

     Response:  The goals of this interim remedy are to prevent actions that would (1) put
people at risk from existing contamination in Union Valley and (2) spread contamination farther
than it has already reached.  Existing data and projections are insufficient to predict whether
contamination levels in Union Valley will increase or decrease.  Final actions will be proposed
through the CERCLA process under the Upper EFPC RI/FS, proposed plan, and ROD.  The
RI/FS, scheduled to be available for public review in April 1999, is underway and is
investigating
opportunities to remove or contain the groundwater contamination.  Potential early actions are
being investigated to determine whether effective, implementable, cost-effective actions can be
taken before the final ROD that will not conflict wiih any potential findings in the ROD.

     The analysis of the extent of the problem and the DOE contribution to that problem is
incomplete.  Additional interpretation of existing data, identification of additional data
needs,
collection of new data, and investigation of remediation options are still needed.  If other
sources
contribute to groundwater contamination, then costly remediation efforts to remove or contain
contamimtion sources at the Y-12 Plant could be wasted.

     Source removal in the areas having the highest concentration of the carbon tetrachloride
and associated coltamination on site is not possible with any currently used or innovative
technologies.  Carbon tetrachloride is a DNAPL, which means that it is heavier than water, and
has very low solubility.  About 10 million gal of carbon tetrachloride were unloaded from
railroad tankers and used in the 1940s at the Y-12 Plant.  Spills on the ground during the
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unloading process and other operations likely contaminated the soil.  Tens or hundreds of
gallons
of carbon tetrachloride may have flowed by gravity into the limestone karst bedrock underlying
the Y-12 Plant.

     The bedrock is fall of fractures, crevices, solution conduits, and caves through which
groundwater flows.  Groundwater may flow over a pool of DNAPL that has been caught in a low



spot or pocket in a conduit in the bedrock.  Although it is not very soluble, a small volume of
this DNAPL could bleed off enough dissolved carbon tetrachloride to contaminate groundwater
above regulatory concentration levels (ppb) for hundreds or thousands of years.  There are no
technologies currently in use or being studied that can detect a small volume of DNAPL that
could be from 3 to 300 m (10 to 1,000 ft) deep over an area of 40 ha (100 acres).  Even if a
DNAPL source could be found, there are no technologies that could ensure complete removal of
such a source.  Because it is likely that large volumes could have been spilled during
historical
operations, there could be many widely separated small sources.  If one source is missed,
groundwater contamination at unacceptable levels could continue.

     Because it may be technically impractical to remediate the source and prevent groundwater
from being contaminated, the Upper EFPC RI/FS is investigating ways to contain the plume and
prevent further migration of contaminated groundwater beyond the Y-12 Plant property line.
This may be possible, and several containment methods are under investigation.  However,
containment may be technically or economically impractical in the karst bedrock system.  All of
the methods investigated require installation and operation of mechanical systems (e.g., wells,
pumps, treatment plants).  These systems would have to be reliable until all of the DNAPL
sources have naturally disappeared, that is, dissolved into the water and collected and treated
by
the mechanical systems.  If a large DNAPL pool exists, containment may be required for
hundreds of years.

SSAB-1b COMMENT

      The overall effort should include the region where Scarboro Creek reenters Oak Ridge
Reservation (ORR) south of the arboretum.

      Response:  The area in question has been studied and is not considered to pose any
hazards.  The RI/FS for the South Campus Facility (DOE/OR/02-1274/V1&D2) investigated
DOE property west of and including Scarboro Creek.  No unacceptable hazards were found in
the creek, and a no action ROD (DOE/OR/02-1383&D3) was issued in December 1995.  The
Property east of Scarboro Creek was evaluated in September 1996 in the ER footprint reduction
process, evaluation of Scarboro/East Haw Ridge study area (DOE/OR/01-1496&D1) and has been
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approved for release to the public.  This document states "Findings indicate that no public
health
concern should arise because of past and present federal activities within the study area."
Also,
"The possibility of groundwater contamination from other affected areas of the ORR exists, and
future groundwater use restrictions may be determined necessary.  When and if the study-area
is considered for transfer to a non-DOE use, additional sampling will be necessary to determine
the need for groundwater use restrictions."  DOE does not consider it necessary to expand the
scope of the Union Valley interim action to include this area because (1) the water in the creek
presently meets regulatory requirements, (2) TDEC is monitoring the creek and would recognize
if contamination could migrate onto this property, and (3) the existing footprint reduction
process
would ensure investigation of future uses and protection from any projected risk.



SSAB-2 COMMENT

     Many small readings are reported and then discounted.  When questionable readings are
obtained, they should be checked using more sensitive or reliable apparatus.

      Response:  The Upper EFPC remedial investigation is analyzing existing and new data
outside the scope of this interim action.  Results of analyses that report low concentrations
are
not discounted. The concentrations are compared to risk-based standards promulgated either by
the state or federal government. When concentrations do not exceed these standards, they are
not considered to be an imminent concern.  DOE evaluates low-level readings to determine
whether they represent the leading edge of a plume.  Multiple rounds of data have been collected
from some of the Union Valley sampling locations.  The data typically are compiled and plotted
to evaluate trends.  Therefore, if a low concentration is followed by successively higher
concentrations, the significance is noted and considered during data analysis.

SSAB-3 COMMENT

       The proposed license system resembles buying short-term rights to pollute groundwater
under the grantors land, an unacceptable concept used alone for a 5-year period.

        Response:  The license system does not purchase rights to pollute.  It protects the
public
from existing pollution caused by historic releas of contaminants.  To the best of our
knowledge, most of the carbon tetrachloride was likely released before 1946 during the
Manhattan Project when ER and waste management were not given a high priority.  Significant
effort and expenditure is underway to investigate existing contamination, determine its risk,
evaluate risks from other potential sources, and develop responsible and cost-effective remedial
actions that will protect human health and the environment.
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SSAB-4 COMMENT

     Plans to notify local government are too vague.  Recording the licenses at the Registrar
of Deeds office should be considered.

     Response:  The responsibilities for notification are clearly established in the "Selected
Remedy" section of this ROD.  This is a tripartite agreement among DOE, EPA, and TDEC with
sufficient checks and balances to ensure compliance for the approximately 4-year interim action.

SSAB-5 COMMENT

     A revised document should be made more understandable to the general public.

     Response:  Your comment is appreciated.  The interim proposed plan was written for the
     general public and with the intent that it be readily understandable.  The purpose of
issuing the
     proposed plan and the subsequent public meeting was not only to inform but also to involve
the



     public in selection of an interim response to address any potential threat from
contaminated
     groundwater in Union Vally.  If public comments had indicated a lack of understanding of
the
     situation or caused DOE to alter the selected remedy, a revised proposed plan could have
been
     issued.  However, comments received indicated an appreciation of the situation and general
     concurrence with the preferred alternative selected as the interim response.  Thus, instead
of
     reissuing the proposed plan, DOE is providing responses to public comments in this section
of
     the ROD, according to provisions and reqirements under CERCLA.

SSAB-6 COMMENT

     Please indicate the source of standards and the method used to obtain contaminant
standards.

     Response:  Three sets of standards were used for comparison in the evaluation of the
Union Valley data.  The first set is the EPA primary drinking water standard, called the
Maximum Contaminant Limits (40 CFR 141).  This risk-based set of standards is promulgated
by the federal government.  The second set is a set of background values for naturally occurring
inorganic constituents in groundwater.  The background values were established by the Lockheed
Martin Energy Systems (Energy Systems) Groundwater Protection Office on the basis of
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statistical analysis of data from monitoring wells at the Y-12 Plant (Energy Systems 1996b).
The
third set of standards is the list of preliminary remediation goals developed by Energy Systems
for the preliminary risk evaluation (ORNL 1995).

SSAB-7 COMMENT

     The above comments are based on a concern that the reported observations show the
leading edge of a serious groundwater plume.

     Response:  It is not yet clear whether the contaminants detected indicate the leading edge
of a plume that is expanding eastward in Union Valley.  As described in Part 2 under "Summary
of Site Characteristics," Public-1 Response, and Public-7 Response, it is believed that the
plume
does not continue past the groundwater discharge point at the Scarboro Creek springs.
Additional
investigation is underway for the Upper EFPC CA that will more clearly define the fate and,
transport of contaminants in the plume.

SSAB-8 COMMENT

       The interim Proposed Plan for the Union Valley Upper EFPC CA is based on the "Union
 Valley Interim Study Remedial Site Evaluation" (Y/ER-206/Rl, February 1995).  The TDEC,
 DOE Oversight Division, commented on this document in a letter dated June 2, 1995.  The "UV
 Interim Study Remedial Site Evaluation" has not been redrafted in response to these comments.



 In this letter, a number of significant concerns were described, including questionable
analyses
 of data and assumptions on the hydrogeology of the site.  How have the concerns in this letter
 been addressed?

       Response:  Responses to the comments were prepared and submitted to TDEC shortly
 after the comments were received.  The Union Valley interim study suggested that there were no
 current risks, only potential future risk if groundwater use changed.  The study recommended no
 interim action.  TDEC responded that the potential risk and potential for additional expansion
of
 the groundwater plume justifies the need for interim action.  This ROD was prepared to address
 TDEC's concerns.  TDEC concurs with this ROD.  The interim study will not be revised and
 reissued, and the analysis and evaluation of contamination in Union Valley originating from the
 Upper EFPC CA, incorporating other valid concerns of TDEC, will be completed as part of the
 Upper EFPC RI.  Analytical methods have been changed based on TDEC comments, and more
 reliable radionuclide analyses are now being conducted.  TDEC will approve all CERCLA
 documentation for Upper EFPC CA and will sign the final ROD.
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SPECIFIC COMMENTS

SSAB-9 COMMENT

     Page 1.  Introduction, Paragraph 3:  The word "limit" as used here suggests that DOE
would approve of some level of "unacceptable activities."  The word "limit" should be replaced
with the word "prohibit."

     Response:  See response to SSAB-5 Comment.  Similar language in this ROD has been
modified as suggested.

SSAB-10 COMMENT

     Page 3, Paragraph 1:  In this paragraph, it is stated that there are six groundwater
monitoring wells in Union Valley.  These six wells actually consist of two locations, with three
wells at each location (each well monitoring a different depth).  These wells appear to be
inadequate to characterize and monitor changes in the plume and should be supplemented.  Please
explain clearly that only two locations are involved and why only two locations are adequate.

     In the last line of this paragraph, it is stated that "No contamination has been found in
the
groundwater at the quarry."  Please describe the extent of sampling activities that have been
conducted at the quarry and how certain DOE is that no contamination exists there.

     Response:  Refer to Public-9 Response for the issue of the adequacy of the six wells.

With respect to the issue of contaminants in the quarry, five samples have been taken from
a spring that is discharging groundwater from one of the quarry walls.  The most recent sample
taken from the quarry was in early June 1996.  The samples have been analyzed for volatile



organic compounds (VOCs), which include carbon tetrachloride and other chlorinated solvents
in the plume, as well as inorganics (such as nitrate), metals, and radionuclides.  The samples
have nem detected VOCs.  The inorganics, metals, and radionuclides that have been detected
have been at very low concentrations, either below the background values or below the standards
described in SSAB-6 Response.
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    SSAB-11 COMMENTS

            Page 3, Paragraph 2:  In describing the use of water from Scarboro Creek for
irrigation
     at the Arboretum, the text states that "Some potentially hazardous constituents have been
detected
     in the springs that feed Scarboro Creek, but the source of these constituents has not been
     confirmed, nor has any risk from those constituents been established."  Please list which
     contaminants and the levels of contamination that have been found in Scarboto Creek and
     describe what actions are being taken to determine the source of these constituents.  Also,
please
     indicate what precautions are being taken to prevent adverse effects on human health and
the
     environment from the use of water from Scarboro Creek.  Human health and the environment
     should be protected even though the source of the contamination has not been confirmed.

            Response:  In addition to carbon tetrachloride, other VOCs, metals, and
radionuclides
     have been detected in surface water.  A complete listing of contaminants and concentrations
     detected in groundwater and surface water in Union Valley is provided in the Union Valley
     Interim Study Remedial Site Evaluation (ORNL 1995).  The relationship between the low
levels
     of surface water contamination and releases from the Y-12 Plant is unclear.  This
relationship will
     be clarified in the Upper EFPC CA RI; however, identification of other potential sources in
     Union Valley is outside the scope of the RI.  The state of Tennessee is initiating
investigations
     of off-site sources.

             At this time, no precautions to protect human health or the environment in Scarboro
Creek
     are necessary.  Should unacceptable contaminant levels be detected during monitoring by DOE
     or TDEC, precautions will be taken as described in SSAB-12 Response.

SSAB-12 COMMENTS

             Page 3, Paragraph 3:  Although this interim action is intended only to address
contamination resulting from operations in the Upper EFPC CA, plans to investigate other
potential sources either by DOE, TDEC, USEPA or another agency should be described.

            Response:  As described in Public-17 Response, the TDEC Division of Superfund is
initiating an investigation of other potential sources in Union Valley.  TDEC DOE Oversight
Division and Division of Water Quality monitors contaminant levels in Scarboro Creek.



Shouldcontamination be detected above acceptable limits, TDEC could choose to post the creek,
establishing the uses that are acceptable and those that are prohibited.  To date, no such
restrictions are necessary.  Also, see SSAB-17 Response for a description of the DOE monitoring
program.
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  SSAS-13 COMMENTS

           Page 5. Paragraph 2:  In this paragraph, it is stated that the plume is assumed to be
     contained in the Maynardville Limestone.  Please describe the basis of the assumption that
the
     plume is contained in the Maynardville Limestone and the degree of certainty that this
assumption
     is correct.  The assumption is questioned in the letter dated June 2, 1995, from TDEC, DOE
     Oversight Division, to DOE.

           Also in this paragraph, it is stated that "Little contamination is expected at 300 m
     (1,000 ft) and below because there are fewer developed karst features at those depths and
the
     formation is tighter."  Is this conclusion based on a literature review or have core
samples been
     collected in Union Valley to confirm this theory?  This is especially important near the
source
     of the plume where DNAPL is suspected to be present.

           Response:  Regarding containment of the plume in the Maynardville Limestone, please
     refer to Public-1 (paragraphs 4 and 5), Public-6, and Public-7 Responses.  With respect to
the
     reference to the TDEC comment from 1995, responses were prepared and submitted to TDEC
     and additional actions are being taken (see SSAB-8 response).

            With respect to the depth of contamination, the statement is based upon our
understanding
     of the groundwater flow and transport as summarized in the site conceptual model.  Many
lines
     of evidence and data, including core evaluation, entered into the development of the model.
     Deep multiport monitoring wells at the east end of the Y-12 Plant GW-722 and GW-131 confirm
     the vertical extent of contamination.  GW-722, in particular, intersects the carbon
tetrachloride
     plume, and samples below approximately 170 in (550 ft) do not exhibit contamination.

SSAB-14 COMMENTS

            Page 5, Summary of Risks, Paragraph 1:  In this paragraph, it is stated that a
number of
organic, inorganic, and radioactive constituents were detected in Union Valley groundwater and
surface water, but that the carbon tetrachloride-dominated plume is of particular interest
because
it originates from the Upper EFPC CA.  Please include in the document what the source(s) of
the other contaminants is (are) and how they are being addressed.



            Response:  Identification of other source(s) of contaminants is beyond the scope of
the
Upper EFPC CA RI, and these sources, if any, have not yet been evaluated. TDEC is
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investigating other potential sources (see Public-17 and SSAB-12 Responses).  The institutional
controls in the interim selected remedy should prevent unacceptable human exposure regardless
of the source of contamination.

SSAB-15 COMMENT

           Page 5.  Summary of Risks, Paragraph 3:  The last sentence says that "Ecological risk
evaluations were not included in the Union Valley interim study."  Please state whether
ecological risk evaluations will be included in the Upper EFPC CA remedial investigation.

           Response:  Ecological risk evaluation is part of the Upper EFPC RI and results of the
evaluation will be included in the RI report.

SSAB-16 COMMENTS

           Page 5. Summary of Risks, Paragraph 4:  In the last sentence, it is stated that "...
some
constituents could be found to originate from the municipal landfill or from other sources and
would be outside the scope of this interim proposed plan."  Although the municipal landfill and
other sources may be outside of the scope of the plan, they are still a concern of the public.
Therefore, the responsible local government agency should be notified and reference to this
notification should be included in the plan.  Please identify the municipal landfill and show
the
location.

           Response:  The golf driving range (119 Union Valley Road), which is north of and
 adjacent to the UT Arboretum, is located on the former Oak Ridge landfill.  The location is
 shown in Figure 2.2 of this ROD.  The landfill reportedly received municipal solid wastes.
 According to the Oak Ridge Community Development Office, Management Services, Inc.,
 managed the landfill from the 1940s until it was acquired by the city in 1961.  The exact
closure
 date of the landfill is uncertain, but the lease to the driving range started on July 31, 1967.
The
 TDEC Division of Superfund is investigating the landfill.

SSAB-17 COMMENT

           Page 6, Description of Alternative 2 (Institutional Controls):  There is no mention
of a
 groundwater or surface water monitoring program to ensure that the proposed institutional
 controls are adequate.  The monitoring program that will be in place should be described (e.g.,
     which monitoring wells and surface water location's would be sampled, sampled frequency,
     constituents analyzed).
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            Response:  The purpose of this ROD for interim actions is to protect human health by
 ensuring that no one drinks potentially contaminated groundwater or surface water.  The only
 monitoring needed to ensure this protectiveness is of water use, not contamination levels.
 Institutional actions are intended to preclude and monitor use.  Outside the scope of this
interim
 action ROD, an integrated monitoring plan for the ORR has been drafted and is being reviewed
 by DOE.  In that plan, Union Valley monitoring includes the six monitoring wells (GW-169,
 GW-170, GW-171, GW-172, GW-230, and GW-232) sampled twice a year with analysis for
 VOCs and gross alpha and beta activity.  Springs SCR7.1SP,SCR7.18SP, and the Rogers Group,
 Inc., quarry spring also would be sampled twice a year with analysis for VOCs and gross alpha
 and beta activity.  Spring SCR7.8SP would be sampled twice a year for VOCs.  Note that the
 plan is in review and these locations, frequencies, and analyses could change.  TDEC will
 perform additional sampling at the wells, springs, landfill, and in Scarboro Creek.

SSAB-18 COMMENT

            Page 6 ("Institutional Controls") and Page 8 ("Short-Term Effectiveness"):  Annual
title
 searches are discussed on Page 6 ("...DOE would institute an annual title search...") and on
 Page 8 ("...ensured by DOE's annual title searches and notifications...").  Please explain
exactly
 who would do the title searches and describe what mechanisms will be in place to ensure that
 annual title searches are conducted.

            Response:  The responsibilities for performing the title searches are described in
the
 "Selected Remedy" section of this ROD.  Ensuring compliance with this requirement is addressed
  in SSAB-4 Response.

SSAB-19 COMMENT

            Page 9. Costs, Paragraph 1:  In this paragraph, the assumed 6-year duration of the
interim
actions is referenced.  Please explain why the license term is six (6) years instead of five
(5) years as stated in Item 2 of the license?

            Response:  When the interim proposed plan was written, the projected date for
issuing the
 Upper EFPC CA ROD was the year 2002.  The 6-year period suggested in the proposed plan was
 intended to end approximmely when the new ROD is issued.  The current schedule expects
 completion of the final ROD by 2000.  The draft license agreement attached to the proposed plan
 and the signed agreements have 5-year terms, and provisions for canceling or renewing the
 licenses.  The discrepancy was not intended, but should not affect the reliability of the
license
 agreements in protecting public health or preventing actions that could spread the
contamination.
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                                  OAK RIDGE ENVIRONMENTAL PEACE ALLIANCE
                                              LINDA EWALD
                                              August 24, 1996

        OREPA-1 COMMENT

            In general, the preferred alternative is better than no action at all concerning the
Union
     Valley groundwater problem; however, I am concerned about a general weakness of information
     and assumptions that were made in the proposal.  It states that there are six groundwater
     monitoring wells in Union Valley.  There are just two locations with three wells each, and
they
     are inadequate to characterize and monitor changes in the plume.  It also states that "no
     contamination has been found in the groundwater at the quarry" without describing any
sampling
     activities to prove the certainty.  It refers to the use of Scarboro Creek water for
irrigation of the
     arboretum and that "some potentially hazardous constituents have been detected in the
springs ...
     but the source has not been confirmed."  Please indicate which contaminants have been found
in
     Scarboro Creek and what actions are being taken to determine the source.  Also what
precautions
     are being taken to prevent adverse effects on human health and the environment?

            Response:  Please see Public-9 Response regarding well locations in Union Valley.
See
     Part 2. "Summary of Site Characteristics," for current interpretation of data.  See SSAB-10
     Response regarding sampling in the quarry and SSAB-11 Response regarding Scarboro Creek.
     The institutional controls proposed in this ROD will protect human health.  No interim
actions
     address adverse effects, if any, to the environment.  No environmental impacts have been
     identified.

     OREPA-2 COMMENT

         The two assumptions of concern are that the plume is contained in the Maynardville
     Limestone.  A tracer test conducted by the state indicated that groundwater flow in the
Knox
     Group could be up-dip, cross-strike or along dissolutionally enhanced joints in three
directions.
     And that "little contamination is expected at 300 m (1,000 ft) and below, because there are
fewer
     developed karst features and the formation is tighter."  Have core samples been collected
to
     confirm this theory?

         Response:  Please see SSAB-13 Response.
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    OREPA-3 COMMENT

        Since ecological risk evaluations were not included in the interim study, will
evaluations
     be included in the Upper EFPC CA remedial investigation?  And although contamination from
     the municipal landfill or other sources is outside the scope of the interim proposed plan,
they are
     still a concern of the public.  The responsible local government agency should be notified
and
     this note included.  Also the overall effort should include the region where Scarboro Creek
     reenters ORR south of the arboretum.  And finally, there is not mention of a groundwater or
     surface water monitoring program to ensure proposed institutional controls are adequate.

        Response:  Please see SSAB-15 Response regarding ecological risk evaluations, SSAB-16
     Response regarding the municipal landfill.  SSAB-lb Response regarding ORR property south
of
     the arboretum, and SSAB-17 Response regarding monitoring plans.

    OREPA-4 COMMENT

        The Union Valley contaminated groundwater plume is a serious situation and I hope this
     interim proposal is just the start of serious efforts to address the problem.  Thank you
for your
     attention.

        Response:  The Upper EFPC CA RI/FS is a serious effort to define the nature and extent
     of contamination on and off the main Y-12 Plant site, predict the fate and transport of
     contaminants, establish likely risk levels for current and future potential exposure
scenarios, and
     develop appropriate, cost-effective remedies.

                  UNIVERSITY OF TENNESSEE AGRICULTURAL EXPERIMENT STATION
                              RICHARD M. EVANS, SUPERINTENDENT
                                      September 6, 1996

    UT-1 COMMENT

         UT owns approximately 450 acres within the "Interim Remedial Action Boundary" as
     delineated in Figure 2 of the DOE plan.  This property represents a significant portion of
the
     UT Oak Ridge Forestry Experiment Station and Arboretum property.  Necessarily, UT is
     concerned with any impact(s) or encumbrances which may limit full realizations of its
research,
     educational, and program development potential.
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     On this property, the University of Tennessee carries out a comprehensive program of
     integrated forestry, wildlife, horticultural, environmental, and natural resources research
and
     educational program.  In addition, this land resource is vital to the University's public



service
     programs at the arboretum, which benefits over 30,000 annual visitors and program
participants.
     Critical to these programs is the development of various plant collections, demonstrations,
and
     research plots, which require irrigation for establishment and maintenance.  As
acknowledged in
     the DOE plan, water from Scarboro Creek is presently used to meet these irrigation needs.
     However, the University has always considered the use of groundwater sources in future
     development of a more extensive irrigation system.  The potential loss of this irrigation
option
     is of significant concern to the University.  If the use of groundwater were determined to
be an
     unacceptable risk, other alternatives, as offered in the plan, would have to be explored.

          Response:  DOE intends to cooperate with UT in accordance with the terms of the
license
     agreement and pursuant to the intent of this ROD.  If UT establishes a specific need for
     additional irrigation water resources beyond the surface water currently available,
determines that
     extraction of groundwater is the most economic source of supply, and notifies, DOE 90 days
in
     advance of its plans, then DOE will evaluate the proposed use and determine whether the use
is
     unacceptable.  If the use is unacceptable because of current or historical DOE actions,
then DOE
     will negotiate in good faith with UT to establish other resources such that UT's programs
are not
     adversely affected and the cost to UT would not exceed the cost had the groundwater been
     available.

UT-2 COMMENTS

          It is well known, and acknowledged in the plan, that visitors to the arboretum often
     "explore" Scarboro Creek and, in the process, come in contact with the water, wading or
     otherwise.  Not addressed in the plan is the fact that Scarboro Creek is often used in the
study
     of stream life and ecology by school groups in programmed visits to the arboretum, as well
as
     in some adult-oriented arboretum programs.  In these latter circumstances, contact with the
water
     in Scarboro Creek is more than casual.  The plan considers the potential health hazards of
human
     contact with this water and states that, "No potential contaminants of concern were found
for this
     exposure (wading) scenario."  DOE is encouraged to consider an expanded "scenario"
addressing
     the above described exposures in evaluating potential human health risk.

          Response:  The child-wading scenario referenced in the interim proposed plan assumes
     that 25 percent of an average (age 3-6 years, 33 lb) child's total body surface area is in
contact
     with spring/surface water.  The exposure duration is 1 hour per day, once a week for 6
months



     of the year for 6 years.  Risks were calculated for dermal exposure and inhalation of
volatile
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contaminants.  Typically, this is considered a conservative scenario (i.e., protective of human
health for both children and adults) because children are more susceptible to contamination than
adults, and modeled exposure duration is thought to be more lengthy than expected actual
durations.  Furthermore, the highest concentrations of contaminants where the springs emerge
at the headwaters of Scarboro Creek were used in the calculations and volatile contamination is
expected to attenuate downstream from the springs.  The Upper EFPC CA RI will continue to
evaluate contamination exiting the groundwater at spring SCR7.lSP.  TDEC Division of
Superfund's evaluation of the former Oak Ridge landfill (see Public-17 and SSAB-12 Responses),
TDEC Division of Water Quality, and TDEC DOE Oversight Division will investigate
contamination in the creek.  If UT believes that the exposure scenarios described are not
sufficiently conservative, they can contact DOE and identify other exposure durations or
pathways
for consideration in the Upper EFPC CA RI/FS.

UT-3 COMMENT

            Prior to receipt of this Plan, DOE and UT negotiated a Real Estate License Agreement
(Recorder-7-96-0155) pertaining to the sampling of groundwater wells and miscellaneous
environmental sampling.  In the spirit of this agreement and a common concern for the
environmental impact of these contaminants on the water and land resources, UT supports and
encourages DOE's efforts in monitoring and remediation.  In recognition of the environmental
linkage of University programs to the land, water, plant, and animal resources on this property,
I request that we be kept fully informed on all future findings and actions which may impact
this
property.

           Response: This ROD requires annual notification of parties to license agreements
updating them on the status of the environmental investigations.  Any special findings during
investigations that indicate a potential to adversely impact public health will be immediately
communicated to all affected parties.
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                                               T. R. WOOD
                                          104 MEADOWLARK LANE
                                          OAK REDGE, TN 37830
                                           September 4, 1996

WOOD-1 COMMENT

            I would like to provide a comment on the interim proposed plan for the Union
Valley/Upper East Fork Poplar Creek area.  I am concerned about the institutional controls,
restrictions in groundwater use, and future uses for the areas impacted by the groundwater



plume.

            The areas involved are planned for industrial development as a primary land use.
Several�
manufacturing and commercial offices are established.  One concern I would have would be that
restricting the use of groundwater for industrial (nondrinking water) purposes might limit the
potential for future growth.  An industry needing process water might not locate here if these
restrictions apply, which would severely limit the future designated land use.  Existing
industries,
such as Rogers Group, Inc., quarry operations, will be limited in their growth potential.  They
presumably will be limited in their ability to dewater the quarry pit and the life of the mine
will
be reduced.  (If contaminants are detected in their quarry pit pumping operations, will DOE pay
to clean them up?  Since the source of the contamination is DOE operations, I do not see where
the quarry should be found liable!)

            I would like the institutional controls to be limited to restricting targeted
land/groundwater
use, such as housing with residential wells, but I would not like to see industry restricted in
any
way.  DOE should pay to remove any solvents that would need to be removed by process water
extraction wells within the time limits of natural attenuation of the contaminants in this area.
Even use of the water to irrigate a golf course should not be considered unreasonable!

            In addition, the institutional controls should not limit the future surface use of
the land,
if for example, the Rogers Group, Inc., quarry were to close and the area were to be used as a
park or a future elementary school site for the new Rivers Run and Parcel A communities.  This
future land use should be allowed.  The lands owned by the city of Oak Ridge in the area should
also be likewise unencumbered.  The available land in Oak Ridge is scarce enough, without
unreasonable restrictions applied to land that was previously contaminated by DOE, but is now
owned by others.  Off-site releases are not usually mitigated by institutional controls on
groundwater; if this precedent is carefully crafted, it may be a landmark event for DOE.  The
precedent will also help reuse efforts at other on site areas of groundwater contamination.
Let's
think this through carefully!
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     Response:  DOE shares your concern regarding restrictions on any uses, particularly
industrial uses, on any property on or off of the ORR.  However, in the interest of protecting
public health from existing contamination from historical releases, the interim restrictions
required by this ROD are necessary until enough information is available and reasonable actions
to correct the problem can be evaluated and implemented.

     It is true that restricting groundwater use might limit use of the property for certain
water-
intensive industries and limit the potential for future growth.  DOE believes that this
restriction
is not as severe as characterized in your letter.  Most of the existing industries in this area
are



not large users of water.  Because of the abundance of surface water in East Tennessee, those
that
are typically are located near surface water sources rather than groundwater sources.
Regardless
of contamination levels, it is unclear whether the aquifer in Union Valley can yield a
sufficient
quantity of water for some industrial uses.  City of Oak Ridge water is available, and surface
water from Melton Hill Lake is nearby and could be accessed for industrial use.

     Continued dewatering at Rogers Group, Inc., quarry or expansion of their quarrying
activities is not expected to affect the contamination plume (see Public-7 Response).  The only
concern at Rogers Group, Inc., quarry is if the owners use groundwater for drinking; this is
only
a potential future concern because no contaminants have been detected at the quarry.  Any
drinking water source would need to be treated for naturally occurring bacteria and other
pathogens.  DOE is responsible for the contamination associated with the carbon tetrachloride-
dominated plume.  Other parties may be responsible for other contamination in Union Valley.
If remediation is not technically possible (see SSAB-1a Response) or the remediation cost to DOE
and the taxpayer is not commensurate with the added value that water intensive industry could
provide, then groundwater use restrictions may be the most appropriate way to protect human
health and prevent the spread of contamination.

     The interim proposed plan and this ROD do not prohibit groundwater use.  Owners are
required to notify DOE if new uses are proposed or if the property is to be sold.  DOE will
investigate proposed new uses and, only if they are unacceptable, negotiate an agreement with
the property owner.  Because the negotiated agreement would be acceptable to the owner,
industrial development under the restrictions necessary to protect the public should not be
impeded.
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OAK RIDGE RESERVATION (USDOE)

Site Information:

Site Name: OAK RIDGE RESERVATION (USDOE)
Address: OAK RIDGE, TN

 
EPA ID: TN1890090003
EPA Region: 04

 

Record of Decision (ROD):

ROD Date: 09/02/1997
Operable Unit: 33
ROD ID: EPA/541/R-97/066
 
Media: Groundwater.

 
Contaminant: Uranium, Plutonium, Thorium, Cesium, Strontium.

 
Abstract: The Gunite and Associated Tanks (GAAT) Operable Unit (OU) is

located within Oak Ridge National Laboratory (ORNL) on the
Department of Energy (DOE) Oak Ridge Reservation (ORR)
approximately 15 miles west of Knoxville, Tennessee. In the 1940s,
DOE placed in service 12 Gunite tanks as part of the liquid waste
treatment system. Four smaller, steel tanks were constructed in the
late 1940s and early 1950s. All 16 tanks are located underground in
the main plant area. Eight of these tanks are located at the
intersection of Central Avenue and Third Street in the North and
South Tank Farms.ORNL, one of three major plants on ORR, opened
in 1943 as the Clinton Laboratories to support defense activities for
the Manhattan Project. It evolved into a premier research facility
with a diverse range of programs. The Gunite Tanks were originally
constructed in the 1940s with a projected operational life of one year.
Mixed transuranic waste generated by operations of ORNL's
processing and research facilities was stored in a network of
underground tanks as part of the Manhattan Project. The tanks were
removed from service beginning in the 1950s, with all tanks out of
service by the 1970s. Most of the liquid and sludge waste was
removed from the tanks between 1982 and 1984, and staged
temporarily in the Melton Valley Storage Tanks (MVST). Waste was
mixed with grout and injected into a deep shale formation.ORR was
placed on the National Priorities List (NPL) in 1989.

 



Remedy: The selected remedy is an interim action and includes the removal of
the sludge and subsequent transfer to the MVST.

 
Text: Full-text ROD document follows on next page.
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                                 PREFACE

    This Record of Decision for Interim Action:      Sludge Removal from
    the Gunite and Associated Tanks Operable Unit, Waste Area
    Grouping 1, Oak Ridge National Laboratory, Oak Ridge, Tennessee
    (DOE/OR/02-1591&D2) was prepared in accordance with requirements
    under the Comprehensive Environmental Response, Compensation, and
    Liability Act of 1980 and documents selection of the interim action.
    This work was performed under Work Breakdown Structure
    1.4.12.6.1.01.41.19.18 (Activity Data Sheet 3300, "ORNL WAG 1
    Treatability Studies").  This document identifies sludge removal as the
    selected interim action for the Gunite and Associated Tanks Operable
    Unit.  This document summarizes information from the feasibility
    study/proposed plan (DOE/OR/02-1509/V1&D2, and V2&D2).

                   ACRONYMS AND ABBREVIATIONS

    ARAR           applicable or relevant and appropriate requirement
    bgs            below ground surface
    BVEST          Bethel Valley Evaporator Service Tanks
    CERCLA         Comprehensive Environmental Response, Compensation, and Liability
                   Act of 1980
    CFR            Code of Federal Regulations
    Ci             curie
    Cs             cesium
    CY             calendar year
    DOE            U.S. Department of Energy
    EPA            U.S. Environmental Protection Agency
    ER             environmental restoration
    FFA            Federal Facility Agreement



    FS             feasibility study
    ft             foot
    FY             fiscal year
    GAAT           Gunite and Associated Tanks
    gal            gallon
    kg             kilogram
    km             kilometer
    L              liter
    lb             pound
    LLW            low-level (radioactive) waste
    LSS            laboratory shift superintendent
    m              meter
    MVST           Melton Valley Storage Tanks
    NCP            National Oil and Hazardous Substances Pollution Contingency Plan
    NTF            North Tank Farm
    NTS            Nevada Test Site
    OHF            Old Hydrofracture Facility
    ORNL           Oak Ridge National Laboratory
    ORR            Oak Ridge Reservation
    OU             operable unit
    PP             proposed plan
    PU             plutonium
    RME            reasonable maximum exposure
    ROD            record of decision
    Sr             strontium
    STF            South Tank Farm
    STP            site treatment plan
    TDEC           Tennessee Department of Environment and Conservation
    Th             thorium
    TRU            transuranic
    U              uranium
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                   ACRONYMS AND ABBREVIATIONS(continued)

    WAG            waste area grouping
    WIPP           Waste Isolation Pilot Plant
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    JT00589703.1WR/CJE                                     August 25, 1997

         STUDY AREA/OPERABLE UNIT NAME AND LOCATION

         U.S. Department of Energy
         Oak Ridge Reservation
         Waste Area Grouping 1
         Gunite and Associated Tanks Operable Unit at the Oak Ridge National Laboratory
         Oak Ridge, Tennessee

                         STATEMENT OF BASIS AND PURPOSE

        This record of decision (ROD) presents the selected interim remedial action for removing
    mixed transuranic (TRU) waste sludge from eight tanks in the Gunite and Associated Tanks
    (GAAT) Operable Unit (OU).  The tanks are located in Oak Ridge National Laboratory (ORNL)
    Waste Area Grouping (WAG) 1.  The U.S. Department of Energy (DOE) has assigned a high
    priority to the remediation of this OU because of its high contaminant inventory and the age
of
    the tanks.  The objective of this interim action is to reduce the potential for on- and off-
site risk
    from the tank contents.

        The interim action was chosen in accordance with the Comprehensive Environmental
    Response, Compensation, and Liability Act of 1980 (CERCLA), as amended by the Superfund
    Amendments and Reauthorization Act of 1986 (42 United States Code, Sect. 9601 et seq.) and,
    to the extent practicable, the National Oil and Hazardous Substances Pollution Contingency
Plan
    (NCP) [40 Code of Federal Regulations (CFR) 300].  The ROD is based on the Administrative
    Record for this site.

        DOE issues this document as the lead agency for environmental restoration (ER)
activities
    on ORR.  The U.S. Environmental Protection Agency (EPA) and the Tennessee Department of
    Environment and Conservation (TDEC) are supportive agencies as parties to the Federal
Facility
    Agreement (FFA) for this response action.  They concur with the selected remedy.

                   ASSESSMENT OF THE STUDY AREA/OU

        A baseline risk assessment was conducted to determine whether remedial actions are
    necessary to protect human health and the environment if current institutional controls are
    removed.  The scenarios considered include (1) dome failure resulting in direct exposure to
    workers and on-site residents and (2) failure of the tank shell resulting in contamination
of
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    groundwater with the associated pathway to a resident of nearby White Oak Creek.  The risk
    assessment clearly demonstrates that without institutional controls the GAAT tanks pose an
    unacceptable risk to human health and the environment now and in the future.  Thus, a
remedial
    action is required to address the GAAT OU.  The objective of this interim action is to
reduce the
    potential for on- and off-site risk from the tank contents.

        Actual or threatened releases of hazardous substances from this OU, if not addressed by
    implementing the response action selected in this ROD, may present an imminent and
substantial
    endangerment to public health, welfare, and the environment.

                     DESCRIPTION OF SELECTED REMEDY

        The selected interim remedial action includes removal of the sludge and subsequent
    transfer to the Melton Valley Storage Tanks (MVST).  The plans for removing GAAT sludge will
    be included in the remedial design and remedial action documentation.  However, the basic
    equipment and methodology are being demonstrated in an ongoing treatability study and have
    been successfully demonstrated in a test facility.  The most likely approach uses a remotely
    controlled arm and vehicle combination to complete the sludge removal.  High-pressure water
    jet equipment attached to the arm or vehicle will remove sludge from the walls and floors
and
    pump it out of the tank.  Where disposal options are available, equipment and debris will be
    removed from the tanks, packaged, and disposed.  Any remaining debris will be rinsed,
sampled,
    placed into retrievable containers, and positioned in the tanks for later retrieval and
disposition.
    The slurried waste from the tanks will be pumped to a consolidation tank and conditioned as
    necessary (i.e., adjustment of water content or particle size) to facilitate pumping this
material
    through existing transfer lines to MVST.  All MVST wastes will be prepared for eventual
    disposal in another action.

        The selected remedy was developed considering the TRU waste strategy [i.e., consolidate,
    treat, and ship waste to the Waste Isolation Pilot Plant (WIPP) or the Nevada Test Site
(NTS)]
    and the strategy to evaluate residual contamination in the OU after waste removal as part of
the
    Bethel Valley Watershed remediation.  After removal of sludge, samples of the tank shell
will
    be collected to provide contaminant levels for consideration during future closure
evaluations, as
    part of the Bethel Valley Watershed remediation.
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                         STATUTORY DETERMINATIONS

         This interim action protects human health and the environment, complies with federal
    and state applicable or relevant and appropriate requirements (ARARs) directly associated
with
    this action, and is cost-effective.  This action uses permanent solutions and alternative
treatment
    (or resource recovery) technologies to the maximum extent practicable, given the limited
scope
    of the action.  This action does not constitute the final remedy for the OU; therefore, the
    statutory preference for remedies that employ treatment for reduction of toxicity, mobility,
or
    volume as a principal element will not be satisfied by this interim action.  Treatment of
the
    MVST waste, including the GAAT sludge, will be performed as part of another action.  This
    interim action addresses the principal threat posed by this OU and ensures that the liquid
and
    sludge will not increase future groundwater contamination.  Removal of the wastes will
permit
    the remaining structures (i.e., tanks, piping, and associated equipment) to be included in a
later
    sitewide action.  Because this is an interim action ROD, review of this site and of this
remedy
    will continue as DOE develops final remedial alternatives for this OU and the overall site.
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                            PART 2. DECISION SUMMARY
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                               DECISION OVERVIEW

        This ROD describes the interim remedial action decision for the GAAT OU.  The GAAT
    OU comprises 16 tanks located in or near the North and South Tank Farms at ORNL WAG 1,



    Oak Ridge Reservation (ORR), Oak Ridge, Tennessee.  DOE assigned remediation of these tanks
    a high priority because of the high contaminant inventory and the age of the tanks.  The
GAAT
    OU includes the tanks, residual waste materials in the tanks, and the operating equipment
    associated with the tanks.  A baseline risk assessment was conducted to determine whether
    current or future remedial actions are necessary to protect human health and the environment
if
    existing institutional controls are removed.  The risk assessment clearly demonstrates that
without
    institutional controls the tanks pose an unacceptable risk to human health and the
environment
    both now and in the future.  Therefore, a remedial action is required to address the GAAT
OU.
    The objective of this interim action is to reduce the potential for on- and off-site risk
from the
    tank contents.

        The interim action proposed in this ROD is removal of liquid and sludge wastes from
eight
    tanks (W-3 through W-10) and transfer of the wastes to MVST.  Seven other tanks (W-1, W-la,
    W-2, W-11, W-13, W-14, and W-15) in the GAAT OU contain no recoverable sludge, have low
    contaminant levels, and do not pose a significant threat to human health or the environment
either
    now or in the future.  Tank TH-4 is also part of the GAAT OU and contains sludge; however,
    its contents are very different from the contents of the other sludge-containing tanks and
do not
    pose a significant threat to human health and the environment.  DOE is deferring action on
the
    contents of these eight tanks (seven nonsludge-bearing tanks plus Tank TH-4) and any
residual
    contamination left in Tanks W-3 through W-10 after waste removal.  At that time, the need
for
    any further remedial action will be evaluated as part of the Bethel Valley Watershed
remediation
    decision process.

        The Gunite tanks were originally constructed in the 1940s with a projected operational
life
    of 1 year.  Although monitoring data have not indicated that any tanks are leaking, remote
visual
    inspections of the tanks have revealed some degradation on the interior surface of Tanks W-5
and
    W-6.  The results of these inspections and the age of the tanks have raised concerns about
their
    long-term integrity.  Liquid and solid materials stored in the tanks include mixed wastes
    containing radionuclides, organics in trace amounts, and heavy metals.  Solids in some of
the
    tanks contain U, Pu, Th, and other long-lived (thousands of years) isotopes that meet the
criteria
    for TRU waste.  These wastes also contain high concentrations of 137 Cs and 90 Sr, which
have
    relatively short half-lives (approximately 30 years), in addition to other radionuclides
with half-
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    lives of a few days.  The high radiation levels in the tanks will require "remote operation"
to
    control exposures to workers performing the waste removal operations.

        Approximately 1.32 million L (350,000 gal) of liquid and 189,000 L (50,000 gal) of
    sludge remain in the tanks.  The estimated radionuclide inventory ranges from 40,000 Ci,
based
    on the most recent analytical results, to over 100,000 Ci, based on previous estimates for
the
    eight tanks addressed by this interim action.

        DOE evaluations of cleanup options for the Gunite tanks indicate that the best current
    action is to remove the tank liquid and sludge wastes, which could be released easily by a
tank
    failure, and transfer these wastes to a permitted storage facility.  Treatment will occur as
part of
    another action.  The decision to remove these wastes from the Gunite tanks was made
    concurrently with the need to manage similar wastes located in other tanks at ORNL.  DOE
    manages an inventory of more than 757,000 L (200,000 gal) of TRU waste at ORNL facilities,
    including GAAT, MVST, the Bethel Valley Evaporator Service Tanks (BVEST), and the Old
    Hydrofracture Facility (OHF).  As part of a separate, nationwide effort, DOE is procuring
    services to treat and dispose of this inventory at WIPP and NTS (DOE 1996a).  The activities
    at ORNL are also being conducted in compliance with the TDEC Commissioner's Order on the
    site treatment plan (STP).  Treatment and shipment of ORNL wastes are scheduled to coincide
    with the window for receiving remote-handled TRU waste at WIPP, starting near the end of
fiscal
    year (FY) 2002.  This limited window places a high priority on completing waste accumulation
    and treatment activities at ORNL.

        To support efficient treatment, DOE plans to accumulate all TRU tank waste, including
    the Gunite tank wastes, at MVST.  This will allow the treatment contractor sufficient time
to
    mobilize, build needed facilities, and begin treating and shipping the wastes to WIPP or NTS
by
    the end of FY 2002.  MVST is comprised of eight, approximately 50,000 gal underground
    storage tanks within a stainless-steel-lined concrete vault.  These tanks meet FFA specified
    secondary containment standards and are part of the permitted National Pollutant Discharge
    Elimination System.  These tanks are currently in use and contain TRU waste from previous
    process and restoration activities.

        MVST's capacity to receive wastes is limited until an ongoing project that will add six
    new tanks to the MVST is completed in late calendar year (CY) 1998.  DOE has developed a
    strategy that allows all three of the waste removal projects (GAAT, BVEST, and OHF) to
    proceed in parallel and meet the goal of accumulating the TRU tank waste at MVST by the end
    of FY 2000.  This strategy calls for the transfer of BVEST and OHF waste to MVST from late
    CY 1997 to early CY 1999. During this period, DOE plans to use one or two of the existing
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    Gunite tanks to temporarily hold, or "consolidate," the wastes that will be produced by the
    GAAT interim action.  This will allow several of the Gunite tanks to be cleaned while wastes
    from BVEST and OHF are being transferred to MVST.  The wastes are scheduled to be removed
    from the consolidation tanks and transferred to MVST starting in early CY 1999.  The
    consolidation tanks will be emptied by March 2001.

        DOE has thoroughly investigated the integrity of the Gunite tanks and has selected Tank
    W-9 to be the primary consolidation tank.  DOE selected W-8 to be the backup consolidation
    tank.  Analysis of the structural integrity of these two tanks indicates they are sound, and
analysis
    of internal liquid level data from the tanks indicates that W-8 and W-9 are liquid tight
within the
    statistical uncertainties inherent in the analysis (ORNL 1997a).  In addition to these
analyses, the
    electrical conductivity of the groundwater is being monitored in the dry wells associated
with each
    of the tanks.  This method can easily detect releases from the Gunite tanks on the order of
    0.5 gal/hour.  The method has been thoroughly evaluated by conducting simulated (high
    conductivity) liquid release tests on the Gunite tanks in the North Tank Farm (NTF) and
South
    Tank Farm (STF).  Testing has been successfully completed in the NTF (ORNL 1997a), and
    testing of the method for Tank W-9 in the STF was recently completed (ORNL 1997b).  Testing
    is in progress for Tank W-8 and other STF tanks.  Results will be represented in subsequent
    reports.  The dry well conductivity monitoring method is being used to provide rapid real
time
    release detection for Tanks W-3 and W-4 in the NTF and will be used for real time release
    detection for the consolidation tanks in the STF.

        The overall responsibility for responding to emergencies at ORNL rests with the
    laboratory shift superintendent (LSS).  The office of the LSS is housed in the Laboratory
    Emergency Response Center which has the responsibility, personnel, and equipment to respond
    around-the-clock.  The GAAT Spill/Leak Response Plan was developed in coordination and in
    conjunction with the LSS and describes actions to be taken in the event of a release from
the
    tanks.

        The GAAT Remediation Project has a trailer-mounted Moyno pump, hoses and fittings,
    absorbent, and storm drain covers at its disposal.  Covers will be placed over selected
storm
    drains and surrounded with absorbent, placed prior to transfers between tanks.  Project and
    selected support personnel will perform drills with the Spill/Leak Response Plan in
coordination
    with the LSS on an annual basis.  Spills and leaks will be pumped into the active waste
    management system or into a sound Gunite tank as conditions warrant.  The LSS will assist
the



    GAAT Project in responding to any situations that require additional personnel and
equipment.
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        DOE believes that any inefficiencies involved in double-handling the waste in the
    consolidation process are outweighed by several important benefits.

        The consolidation process provides the capability to even out the flow from the waste
    removal equipment and accumulate large enough batches of waste for efficient transfer to
MVST.
    Excess water generated during the waste removal process can be extracted and sent to BVEST
    for concentration, thereby minimizing the liquids generated during Gunite tank waste removal
and
    managing utilization of the limited space available at MVST.  Most importantly, the
consolidation
    approach will facilitate the eventual transfer of the waste to MVST.  Waste removed from the
    Gunite tanks must be "conditioned" (particle size and water content adjusted) before it can
be
    transferred to MVST through the mile-long pipeline between Bethel Valley and Melton Valley.
    DOE plans to install a conditioning system in the consolidation tanks similar to that used
in the
    1982 waste removal campaign that successfully avoided plugging the only route for transfer
of
    radioactive liquid waste from the main plant of ORNL to MVST (ORNL 1984).

        A CERCLA treatability study was initiated to determine the effectiveness and cost of
    technologies that could remove liquid and sludge wastes from the GAAT.  A phased program was
    developed to minimize risks to workers and the public during remediation.  This program
started
    with "cold tests" that were designed to ensure the proper operation of waste removal
equipment.
    The cold tests, completed in May 1997, demonstrated that the equipment is able to remove
    surrogate waste from a simulated tank as well as clean waste from the interior surface of a
    simulated tank shell.  "Hot tests" with the lower contaminant concentration wastes in Tanks
W-3
    and W-4 will be performed in the summer and fall of 1997; these tests are designed to
confirm
    that the waste removal equipment operates safely and effectively for actual radioactive tank
waste.
    This demonstration will increase confidence in the waste removal equipment's ability to
safely
    remove the much more radioactive wastes from Tanks W-5 through W-10 and will help define
    how much waste can be removed from the tanks.

        When waste removal operations in this interim action are complete, contamination
    remaining in the tanks will be limited to small quantities of sludge, contaminants in the
tank



    shells, and contaminated debris (equipment, rocks, plastic, and Gunite pieces) collected
during
    the cleaning operation.  Some residual liquid and sludge is likely to remain in pockets and
low
    points.  A total of approximately 229 m (750 ft) of small diameter process piping with a
    combined volume of approximately 1.3 m 3 (45 ft 3) will remain embedded in the concrete or
    attached to walls of the tanks.  The amount of contamination remaining in the tank shells
after
    waste removal will be determined through a combination of in situ measurements and sample
    analysis.  Solid debris collected to facilitate sludge removal will be packaged for
subsequent
    characterization and disposal in accordance with available disposal options.
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        Approximately 16.8 m 3 (600 ft 3) of wiring, piping, and other debris have been removed
    from these tanks to provide access for waste removal equipment.  Approximately 13,608 kg
    (30,000 lb) of surface equipment has been removed and recycled, and 33.6 m 3 (1,200 ft 3) of
    contaminated LLW material was removed and shipped to an off-site contractor for disposal.
    Disposal or remediation of any remaining equipment and debris collected during waste
removal,
    as well as potentially contaminated soils and tank appurtenances external to the tank
shells, will
    ultimately be evaluated as part of the Bethel Valley watershed remediation decision process.
    Approximately 16.8 M 3 (600 ft 3) of mixed wastes are currently held in a process pit in the
STF
    and remain candidates for later waste consolidation.  Moving this material as part of this
interim
    action is impractical because no better defined or permitted facilities are available
locally for this
    class of wastes.

               SITE NAME, LOCATION, AND DESCRIPTION

        The GAAT OU is located within ORNL on the DOE ORR, approximately 24 km
    (15 miles) west of Knoxville, Tennessee, and 16 km (10 miles) southwest of the Oak Ridge,
    Tennessee, business center (Fig. 2.1).  The ORNL main plant area is located in Roane County
    adjacent to Bethel Valley Road, approximately 2.5 km (1.5 miles) east of the intersection
with
    State Highway 95.

        In the 1940s, DOE placed in service 12 Gunite tanks as part of the liquid waste
treatment
    system.  Four smaller, steel tanks were constructed in the late 1940s and early 1950s.  All
16
    tanks are located underground in the main plant area.  Eight of these tanks (W-3 through W-
10)
    are located at the intersection of Central Avenue and Third Street in the North and South
Tank



    Farms and are included in the scope of this interim action ROD.

             SITE HISTORY AND ENFORCEMENT ACTIVITIES

        ORNL, one of three major plants on ORR, opened in 1943 as the Clinton Laboratories
    to support defense activities for the Manhattan Project.  It evolved into a premier research
facility
    with a diverse range of programs.  On November 21, 1989, EPA placed ORR on the National
    Priorities List under CERCLA.  On January 1, 1992, DOE, EPA, and TDEC entered into an
    FFA to provide a procedural framework and schedule for evaluating, prioritizing, and
managing
    ER activities on ORR.  The agreement also specifies that CERCLA procedures will be followed
    to evaluate and remediate contamination problems.
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        The Gunite tanks were originally constructed in the 1940s with a projected operational
life
    of 1 year.  Mixed-TRU waste generated by operations of ORNL's processing and research
    facilities was stored in a network of underground tanks as part of the Manhattan Project.
The
    tanks were removed from service beginning in the 1950s, with all tanks out of service by the
    1970s.  Most of the liquid and sludge waste was removed from the tanks between 1982 and
1984,
    and staged temporarily in the MVST.  Waste was mixed with grout and injected into a deep
shale
    formation.

        A more detailed discussion of the remaining tank contents and characteristics is
presented
    in the remedial investigation/baseline risk assessment for the GAAT OU (DOE 1994) and the
    addendum to that report (DOE 1996b).  These and other documents are available as part of the
    Administrative Record.  A treatability study associated with this action is currently
underway.
    The feasibility study (FS)/proposed plan (PP) evaluated potential interim actions in
accordance
    with the requirements of CERCLA and the NCP, presented DOE's determination that liquid and
    sludge removal is necessary in eight of the tanks, and solicited public comment on the
    determination (DOE 1997).  Part 3 of this ROD documents public comments on the FS/PP and
    DOE's response to those comments.

               HIGHLIGHTS OF COMMUNITY PARTICIPATION

        The FS/PP for the GAAT OU was released to the public May 2, 1997.  This document
    is part of the Administrative Record for the OU and is maintained at the DOE Information
    Resource Center, 105 Broadway Avenue, Oak Ridge, Tennessee.  The notice of availability for
    this plan and other documents in the Administrative Record was published in The Knoxville



News-
    Sentinel May 2, 1997, The Oak Ridger May 1, 1997, and The Roane County News May 2, 1997.
    A public meeting to discuss the FS/PP was held June 2, 1997.  A public comment period
    scheduled for May 2, 1997, through June 2, 1997, was extended to June 13, 1997.  Oral and
    written comments received from three members of the public are responded to in Part 3 of
this
    ROD.

        SCOPE AND ROLE OF OU AND THE REMEDIAL ACTION

        Under CERCLA, an OU is a discrete area that is part of a larger area or response action.
    At ORNL, WAG 1 was divided into separate OUs.  GAAT, an OU within WAG 1, comprises
    16 tanks located in or near the North and South Tank Farms at ORNL.  DOE assigned
    remediation of these tanks a high priority because of the high contaminant inventory and the
age
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    of the tanks.  The GAAT OU includes the tanks, residual waste materials in the tanks, and
the
    operating equipment associated with the tanks.  For purposes of this action, all the tanks
and their
    contents are being considered as one area of contamination.

        To support efficient treatment, DOE plans to accumulate all TRU tank waste, including
    the Gunite tank wastes, at MVST.  This will allow the treatment contractor sufficient time
to
    mobilize, build needed facilities, and begin treating and shipping the wastes to WIPP or NTS
by
    the end of FY 2002.  MVST's capacity to receive wastes is limited until an ongoing project
that
    will add six new tanks to MVST is completed in late CY 1998.  DOE has developed a strategy
    that allows all three of the waste removal projects (GAAT, BVEST, and OHF) to proceed in
    parallel and meet the goal of accumulating the TRU tank waste at MVST.  This strategy calls
for
    the transfer of BVEST and OHF waste to MVST from late CY 1997 to early CY 1999.  During
    this period, DOE plans to use one or two of the existing Gunite tanks to temporarily hold,
or
    "consolidate," the wastes that will be produced by the GAAT interim action.  This will allow
    several of the Gunite tanks to be cleaned while wastes from BVEST and OHF are being
    transferred to MVST.  The wastes are scheduled to be removed from the consolidation tanks
and
    transferred to MVST starting in early CY 1999.  The consolidation tanks will be emptied by
    March 2001.

        The scope of this interim remedial action for the GAAT OU is limited to the contents of
    Tanks W-3 through W-10.  Discussions of groundwater and surface water were included in this
    ROD only to identify potential sources of contamination and receptor pathways.  Removal of
the



    liquid and sludge waste substantially reduces any future risk of release or exposure.  The
    remaining tank contamination (and the surrounding tank farm areas) will be evaluated as part
of
    the Bethel Valley Watershed remediation decision process.  Appropriate follow-on actions
will
    be conducted at a later date if necessary.  The selected interim remedy does not preclude
any
    future remedial actions at the site that may be implemented.

                   SUMMARY OF SITE CHARACTERISTICS

        Liquid and solid materials stored in the tanks include mixed wastes containing
    radionuclides, organics in trace amounts, and heavy metals.  Solids in some of the tanks
contain
    U, Pu, Th, and other long-lived (thousands of years) isotopes that meet the criteria for TRU
    waste.  These wastes also contain high concentrations of 137 Cs and 90 Sr, which have
relatively
    short half-lives (approximately 30 years), in addition to other radionuclides with half-
lives of a
    few days.  The high radiation levels in the tanks will require "remote operation" to control
    exposures to workers performing the waste removal operations.
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        Approximately 1.32 million L (350,000 gal) of liquid and 189,000 L (50,000 gal) of
    sludge remains in the tanks.  The estimated radionuclide inventory ranges from 40,000 Ci,
based
    on the most recent analytical results, to over 100,000 Ci, based on previous estimates for
the
    eight tanks addressed by this interim action.

                            SUMMARY OF SITE RISKS

        DOE enforces strict institutional controls at the GAAT OU to mitigate uncontrolled
    exposures because of contaminants in the tanks.  Institutional controls, along with
administrative
    controls, comply with regulatory limits for exposures to on-site workers and visitors,
minimize
    chances for direct contact with the tank contents, and ensure that off-site receptors are
protected
    if a tank leaks.  An evaluation of tank level monitoring data indicates the tanks are not
currently
    leaking.  The North and South Tank Farms each include a groundwater collection system that
    lowers the ambient groundwater below the base of the tanks and directs the collected
groundwater
    to a pump station for transfer to the Process Waste Treatment Plant, where low
concentrations
    of radionuclides are reduced to a level that meets the requirements of DOE Order 5400.5,
    "Radiation Protection of the Public and the Environment."



        A baseline risk assessment (DOE 1994 and 1996b) was conducted to determine and
    document the risk levels if institutional controls are removed.  The evaluation was based on
Tank
    W-10 because this tank contains the highest radionuclide volume and concentrations for those
    tanks that contain sludge.  The pathways of concern are direct radiation exposure in the
event of
    a dome collapse and ingestion of contaminated drinking water by future residents.  The
source
    release/groundwater transport model assumed that the tank shell immediately failed and
    contaminants of concern in the liquid and sludge (primarily 90 Sr and 137 Cs) were released
or
    leached into groundwater.  The contaminated groundwater was assumed to follow a
    nondispersive, direct path into White Oak Creek at a point approximately 370 m (1,200 ft)
south
    of the NTF.

    HUMAN HEALTH RISKS

        The human health risks reported in the baseline risk assessment (DOE 1994) considered
    current and future scenarios for potential impacts of a tank dome collapse and failure of a
tank
    shell.  For the current use scenario, there is no evidence of contaminant release from the
tanks
    to a pathway for an off-site receptor.  The existing institutional controls adequately
protect
    workers by limiting access to the site and monitoring exposure.
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        For the future use scenario, risks to an on-site resident, an employee, a nearby
resident,
    and a child wading in White Oak Creek were considered.  The EPA risk value of concern is
    1 X 10 -4 or greater, which was exceeded for all but the last of the following:

        •  For an on-site resident, the greatest potential risk comes from direct radiation that
           might be released if the tank dome collapsed.  The total risk from all pathways is
           6 x 10 -1 for the reasonable maximum exposure (RME) and 9 X 10 -2 for the mean
           exposure.

        •  The potential risk to an employee from direct exposure associated with tank dome
           collapse could reach 9 x 10 -2 for the RME and 1 X 10 -2 for the mean exposure.

        •  For a nearby resident, ingestion of contaminated drinking water from White Oak
           Creek poses the greatest risk.  The total risk is 1 X 10 -3 for the RME and 3 X 10 -4
           for the mean exposure.

        •  The calculated risk for a child wading in White Oak Creek (4 X 10 -6 for the RME and
           1 x 10 -7 mean exposure) does not exceed the EPA target risk value of I X 10 -4.



    ENVIRONMENTAL HEALTH RISKS

        The GAAT OU is located in a highly developed industrial area with few ecological
    receptors.  Although the risk assessment for the GAAT OU did not calculate ecological
effects
    of this interim action, ecological issues will be addressed in a future sitewide study, as
required
    under the FFA.

                         DESCRIPTION OF ALTERNATIVES

        Although several alternatives were initially considered for a full range of remedial
actions,
    an agreement among DOE, TDEC, and EPA for an interim action to remove only the tank
    contents eliminated from consideration all but one action alternative.  Thus, the only
alternatives
    considered in the FS/PP were:

        •  Alternative 1-No Action
        •  Alternative 2-Sludge Removal
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    ALTERNATIVE 1-NO ACTION

        The NCP requires inclusion of a no action alternative for use as a baseline in comparing
    and considering other remedial alternatives.  The no action alternative assumes that
existing
    institutional controls-such as monitoring, removing water from the tanks, and restricting
access
    to the tank farms-would be maintained 30 years. No action would be taken to remediate the
    tank shell.

        Without removal of the liquid and sludge, eventual release of the waste following
collapse
    of the tank dome or failure of the tank shell could endanger human health and the
environment.
    As indicated in the "Summary of Site Risks" portion of this ROD, the risk of direct exposure
    could be as high as 6 X 10 -1 for a future on-site resident and as high as 9 x 10 -2 for a
future
    employee.  The risk to a nearby resident from the ingestion of contaminated drinking water
from
    White Oak Creek could reach 1 X 10 -3, but calculations indicate that the risk for a child
wading
    in the water would not exceed EPA's target value of 1 X 10 -4.

    ALTERNATIVE 2-REMOVAL/TRANSFER OF TANK CONTENTS TO MVST



        This alternative includes removal of the liquid and sludge and subsequent transfer to
    MVST.  All MVST wastes will be prepared for eventual disposal in another action.  Sludge
from
    the GAAT OU would be included in that effort.

        The selected interim alternative will include removal of the liquid and sludge and
    subsequent transfer to MVST.  The approach for removing GAAT waste will be included in the
    remedial design and remedial action documentation.  However, the basic equipment and
    methodology being evaluated in the treatability study have been successfully demonstrated in
a
    test facility.  The most likely approach uses a remotely controlled arm and robotic vehicle
    combination to complete the sludge removal.  High-pressure water jet equipment attached to
the
    arm or vehicle will remove waste from the walls and floors and pump it out of the tank.
Debris,
    collected to facilitate sludge removal, will be rinsed, sampled, placed into retrievable
containers,
    and positioned in the tanks for later retrieval and disposition.  Waste will be pumped to a
    consolidation tank for conditioning (i.e., adjusting the water content, particle size) and
transferred
    by existing pipelines to MVST.

        DOE plans to transfer GAAT wastes to MVST as part of the ORNL TRU waste strategy.
    The treatability study will determine technical limits of the remediation technology and
establish
    an initial goal for waste removal, DOE will attempt to dislodge and remove all sludge
materials
    from the tanks and clean the walls and floor of each tank.  The ability of the waste removal
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    system to accomplish this goal will not be completely known until the project is actually
    underway.  The FFA parties will determine when the waste removal system's practical limit
has
    been reached if the initial goal developed during the treatability study proves technically
    impractical or cost-inefficient.  Results will be documented in a project completion report.

        DOE will maintain responsibility for treatment and final disposition of the GAAT wastes
    after transfer to MVST, a permitted storage facility for mixed waste that contains wastes
from
    other OUs within the ER Program as well as non-ER wastes.  Mixed wastes on ORR are being
    managed under a modified STP as directed by the TDEC Commissioner's Order
    (October 2, 1995) and as provided for in Section 105 of the Federal Facilities Compliance
    Agreement (January 1992). The GAAT wastes, as part of the MVST wastes, will be treated in
    a permitted facility to meet all regulatory and DOE requirements as well as disposal
facility waste
    acceptance criteria.  Final disposition of the wastes will be at WIPP, NTS, or another
    appropriately permitted facility.



        The GAAT OU is located in the ORNL historic district.  DOE Oak Ridge Operations and
    the State Historic Preservation Office signed a memorandum of agreement for the GAAT OU,
    which the Advisory Council on Historic Preservation accepted January 31, 1995.  This
agreement
    ensures that the site's aesthetics will be maintained to the extent practicable for the
duration of
    the action.

        ARARs specific to Alternative 2 are listed in Table 2.1.

    SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES

        Of seven action alternatives originally conceived, only one met the specifics of the
    agreement among DOE, TDEC, and EPA to completely remove the sludge from the eight tanks.
    This alternative and the mandated no action alternative were evaluated using the nine EPA
criteria
    (40 CFR 300.430). Table 2.2 summarizes this evaluation.

        Alternative 2, removal and transfer of tank contents to MVST, removes and safely stores
    the contaminant source to prevent exposure before final treatment and disposal, thus
providing
    both short- and long-term protection of human health and the environment.
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              Table 2.1. ARARs and TBC guidance for the preferred alternative for the GAAT
Interim Remedial Action, WAG 1, ORNL,
                                             Oak Ridge, Tennessee

 Resource/Action         Requirement                                                Prerequisite
Citation
                                                    Location-specific

 Presence of federally   Action(s) that will affect such resources must be          Action which
will impact      National Historic Preservation
 owned, administered,    identified and alternatives to the action(s) examined and  such
resources-               Act Sections 106 and 110
 or controlled historic  considered                                                 applicable
(16 USC 470 et seq.);
 properties
36 CFR 800;
                         When alteration or destruction of the resource is
EO 11593 (TBC only)
                         unavoidable, steps must be taken to minimize or
                         mitigate the impacts and to preserve records and data
                         of the resource

                         Steps must be taken to consider the historical,
                         architectural, or archaeological significance of sites,



                         structures, and objects and to consult with the SHPO

                                                   Action-specific

 Control of fugitive     Take reasonable precautions to prevent particulate         Nonpoint
source air           Rules of the TDEC 1200-3-8-
 dust                    matter from becoming airborne; no visible emissions        emissions
from                .010
                         are permitted beyond the property boundary lines for
construction/remediation
                         more than 5 minute/hour or 20 minute/day                   activities-
applicable

 Control of              Exposures to members of the public from all radiation      Release of
radionuclide       40 CFR 61.92;
 radionuclide            sources released into the atmosphere shall not exceed      emissions to
the air from     Rules of the TDEC 1200-3-
 emissions               an EDE of 10 mrem (0.1 mSv)/year                           DOE
facilities-               ll-.08
                                                                                    applicable
                         Radiological emission measurements required at all
40 CFR 61.93(b)(4)(i);
                         release points that have a potential to discharge
Rules of the TDEC 1200-3-
                         radionuclides in quantities which could cause an EDE
11-.08(4)(b)4.(i)
                         in excess of 1% of the standard (0.1 mrem/year)

JT00589703.1WR/CJE                      2-14                  August 25, 1997

                                            Table 2.1. (continued)

 Resource/Action         Requirement                                                Prerequisite
Citation
                         All radionuclides which could contribute greater than
40 CFR 61.93(b)(4)(i);
                         10% of the standard (1 mrem/year) for a release point
Rules of the TDEC 1200-3-
                         shall be measured
11-.08(4)(b)4.(i)

                         Exposures to members of the public from all radiation      Release of
radionuclides      DOE Order 5400.5(II.1a);
                         sources shall not cause an EDE to be > 100 mrem            into the
environment-         10 CFR 834.101 (proposed)
                         (1 mSv)/year                                               TBC

                         DOE will carry out all DOE activities to ensure that
DOE Order 5400.5(l.4);
                         radiation doses to individuals will be ALARA
10 CFR 834 (proposed)



 Control of surface      Implement good site planning and best management           Stormwater
discharges         Rules of the TDEC 1200-4-
 water runoff            practices to control stormwater discharges, including:
associated with               10-.05;
                                                                                    construction
activities at    40 CFR 122
                         •    document best management practices in a               industrial
sites that result
                              stormwater control plan or equivalent document        in a
disturbance of 5 acres
                                                                                    or greater
of total land
                         •    use minimal clearing for grading                      area-
relevant and
                                                                                    appropriate
                         •    remove vegetation cover only within 20 days of
                              construction

                         •    perform weekly erosion control inspections and
                              maintenance

                         •    implement control measures to detain runoff

                         •    prevent discharges from causing erosion
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                                            Table 2.1. (continued)

 Resource/Action         Requirement                                                Prerequisite
Citation

 Removal /transfer of    A person who generates solid waste must determine          Generator of
solid            Rules of the TDEC 1200-1-
 tank contents to        whether that waste is hazardous using various methods,     waste-
applicable              11-.03(l)(b);
 MVST system,            including application of knowledge of the hazardous
40 CFR 262.11;
 characterization and    characteristics of the waste based on information
40 CFR 268.7
 disposal of treatment   regarding the materials or processes used residuals and
 decontamination fluids  All tank systems, conveyance systems, or other
Storage/transfer of any       40 CFR 260.10;
                         ancillary equipment (does not include containers) used     RCRA-
hazardous                40 CFR 264.1(g)(6);
                         to transport RCRA-hazardous wastewater for treatment       wastewater
including          40 CFR 270.1(c)(2)(v);
                         are exempt from RCRA Subtitle C requirements if the



decontamination water-        Rules of the TDEC 1200-1-
                         wastewater is sent to an on-site wastewater treatment      applicable
ll-.06(l)(b)2.(v)
                         facility subject to regulation under Sections 402 or
                         307(b) of the CWA (i.e., NPDES-permitted)

                         Management of TRU waste shall be conducted in such
Handling/management of        40 CFR 191.03(b)
                         a manner as to provide reasonable assurance that the       TRU waste-
relevant and
                         combined annual dose equivalent to any member of the       appropriate
a, b
                         public in the general environment resulting from
                         discharges of radioactive material and direct radiation
                         from such management shall not exceed 25 mrem/year
                         to the whole body and 75 mrem/year to any critical
                         organ

                         Must meet waste acceptance criteria of receiving
Storage/disposal of any       DOE Order 5820.2A
                         facility for storage/disposal of LLW/TRU waste at          LLW/TRU
waste or
                         ORR                                                        wastewater
                                                                                    generated-
TBC
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                                            Table 2.1. (continued)

 Resource/Action         Requirement                                                Prerequisite
Citation

 Institutional controls  Controls include, but are not limited to:       periodic         Long-
term management of       DOE Order 5400.5(IV.6c)
 for contaminated        monitoring, as appropriate; appropriate shielding;         residual
radioactive
 tanks left in place     physical barriers (i.e., fences, warning signs) to         material
above guidelines
                         prevent access; inspection and repair of coverings,        left in
inaccessible
                         temporary dikes; drainage courses; appropriate             locations-
TBC
                         radiological safety measures to ensure protection during
                         activities at the site

a 10 CFR 834.109 (proposed rule) requires that management of radioactive waste not exceed an EDE
of 25 mrem/year from all pathways. When promulgated, this rule will be legally
applicable.
b DOE Order 5400.5, Chapter II.l(c)(1), requires that TRU waste management and storage



activities at facilities other than disposal facilities not cause members of the public to
receive
in a year a dose equivalent > 25 mrem to the whole body or a committed dose equivalent > 75 mrem
to any organ.

ALARA = as low as reasonably achievable                     MVST = Melton Valley Storage Tanks
ARAR = applicable or relevant and appropriate requirement   NPDES = National Pollutant Discharge
Elimination System
CFR = Code of Federal Regulations                           ORNL = Oak Ridge National Laboratory
CWA = Clean Water Act of 1972                               ORR = Oak Ridge Reservation
DOE = U.S. Department of Energy                             % = percent
EDE = effective dose equivalent                             RCRA = Resource Conservation and
Recovery Act of 1976
EO = Executive Order                                        SHPO = State Historic Preservation
Office
FR = Federal Register                                       TBC = to be considered
> = greater than                                            TDEC = Tennessee Department of
Environment and Conservation
GAAT = Gunite and Associated Tanks                          TRU = transuranic
LLW = low-level (radioactive) waste                         USC = United States Code
mrem = millirem                                             WAG = waste area grouping
mSv = millisievert
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                      Table 2.2. Summary of alternative evaluation, GAAT OU, WAG 1, ORNL, Oak
Ridge,
Tennessee

           CERCLA criteria                               No action alternative
Removal and storage
                                                                                                
 Protection of human health and the     Poor. Tanks will eventually fail and release contents
Good. Removal and safe storage of sludge will remove major risk of
 environment
OU

 Compliance with ARARs                  Not applicable
Complies with all ARARs

 Long-term effectiveness and            Poor. Tanks will eventually fail and release contents
Good.  Removes principal threat from this OU
 permanence

 Short-term effectiveness               Fair. Assuming tank failure is not imminent
Moderate.  Some risk associated with removal and transport of
                                                                                                
radioactive sludges



 Reduction of toxicity, mobility, or    Poor. Does not reduce toxicity, mobility, or volume
Poor.  Does not reduce toxicity, mobility, or volume through treatment
 volume through treatment               though treatment

 Implementability                       Good alternative is already in place
Good. Treatability study in progress will determine the most effective,
                                                                                                
cost efficient design for removal devices

 Cost                                   Water removal with treatment, maintenance:     $4.2
million   Total capital costs:     $35.1 million

                                                                                                
Total postremoval operation and maintenance costs (5 years):     $1.7 million

                                                                                                
Total project present worth:     $34.3 million

 State acceptance                       TDEC has expressed its desire that the waste be removed
Regulators have reviewed and commented on documents during scheduled
                                        from the tanks
review periods. Deadline for public comments on this document extended
                                                                                                
from June 2, 1997, to June 13, 1997.  Stakeholders also participated in the
                                                                                                
review of documents

 Community acceptance                   No public support, through written comments or at the
Public comments and DOE responses are summarized in Part 3 of this
                                        public meeting June 2, 1997, was received regarding this
document. At the June 2 meeting, the public strongly supported removal
                                        alternative.
of the waste from these tanks,

 •Actual cost will vary depending on the results of the treatability study, subsequent waste
transfer costs, and the actual engineering options selected. Regardless, DOE believes that this
 selected alternative will be a cost-effective remedy for removing GAAT sludge.

 ARAR = applicable or relevant and appropriate     ORNL = Oak Ridge National Laboratory
  requirement                                      OU = operable unit
 CERCLA = Comprehensive Environmental Response,    WAG = waste area grouping
  Compensation, and Liability Act of 1980
 $ = dollar
 DOE = U.S. Department of Energy
 GAAT = Gunite and Associated Tanks
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                                THE SELECTED REMEDY



        This selected interim remedy complies with all ARARs.  Based on consideration of the
    requirements of CERCLA, the detailed analysis of the alternatives using the nine criteria
and
    public comments, DOE, EPA, and TDEC have determined that the preferred alternative, removal
    and transfer of tank contents to MVST, provides the most appropriate remedy for Tanks W-3
    through W-10.  As described in Alternative 2, the liquid and sludge will be removed, the
tank
    walls and floors cleaned, and the resulting waste pumped to MVST.  Any remaining debris will
    be sampled and containerized for future removal if necessary.  The tank shells will be
    characterized to support the Bethel Valley Watershed remediation decision process.

        DOE believes that this selected alternative will be a cost-effective remedy for removing
    the GAAT sludge.  The unacceptable level of risk associated with tank failures will be
reduced
    or eliminated when the sludge in the tanks is removed.

                           STATUTORY DETERMINATIONS

          Section 121 of CERCLA requires that remedial actions must (1) protect human health
    and the environment, (2) comply with ARARs (or justify a waiver), (3) be cost effective, and
    (4) use permanent solutions and alternative treatment (or resource recovery) technologies to
the
    maximum extent practicable.  Additionally, CERCLA Section 121 establishes a preference for
    remedial actions including, as a principal element of the remedy, treatment that permanently
and
    significantly reduces the volume, toxicity or mobility of hazardous substances, pollutants,
and
    contaminants.  However, for interim remedial actions, these requirements apply only within
the
    limited scope of the action.  For example, interim remedial actions are required to comply
with
    only those ARARs specific to the interim action itself.

        This interim action provides short- and long-term protection of human health and the
    environment through removal of a contaminant source and limitation of the potential spread
of
    contamination.  This action will comply with all ARARs. The action is cost-effective.  DOE
    believes the selected interim action represents the maximum extent to which an interim
action can
    be used and provides the best balance of trade-offs in terms of short-term effectiveness,
    implementability, and cost.  The action does not use treatment and is not permanent within
the
    scope of the action.  The proposed action also reduces the potential contaminant release and
is,
    therefore, appropriate for an interim purpose.
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                EXPLANATION OF SIGNIFICANT CHANGES



        A review of all comments resulted in no significant changes to the remedy as originally
    identified in the FS/PP.
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                           PART 3. RESPONSIVENESS SUMMARY
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                           RESPONSIVENESS SUMMARY

        The public comment period, originally scheduled for May 2, 1997, to June 2, 1997, was
    extended to June 13, 1997.  DOE received written comments from three individuals or groups.
    A letter supporting the project from the Site Specific Advisory Board along with DOE's
responses
    to these comments are included at the end of Section 3.  During the public meeting June 2,
1997,
    DOE responded to questions from four individuals in the audience.  For purposes of this
    Responsiveness Summary, all public comments have been combined into four discrete comments
    with DOE responses.

    Comment 1.  At the public meeting on June 2, 1997, several individuals indicated they felt
    the FS/PP lacked a clear description of the overall strategy and details of this particular
    action.

        Response:     In response to the request for a clearer description of the overall
remediation
    strategy, an additional section entitled "Decision Overview" has been added to the ROD.
Also,
    the descriptions of the approach to tank cleaning and overall waste treatment and disposal
have
    been expanded in the ROD.

    Comment 2.  Several individuals questioned pumping the waste from each Gunite tank to
    a consolidation tank rather than directly to MVST.

        Response:      A consolidation tank is necessary to properly prepare the waste for batch
    transfer to MVST and allow concurrent cleanup of the GAAT OU with other ORNL sites
    containing TRU wastes.  MVST volume considerations, aggravated by schedule constraints for
    the waste's final disposal at WIPP, require that consolidation and waste volume reduction be
    accomplished before transfer to MVST.  Details of this approach have been added under the
    "Decision Overview" section.

        The consolidation process provides the capability to even out the flow from the waste
    removal equipment and accumulate large enough batches of waste for efficient transfer to
MVST.
    Excess water generated during the waste removal process can be removed and sent to BVEST
    for concentration, thereby maximizing the limited space available at MVST.  Most
importantly,
    the consolidation approach will facilitate the eventual transfer of the waste to MVST.
Waste
    removed from the Gunite tanks must be "conditioned" (particle size and water content
adjusted)
    before it can be transferred to MVST through the mile-long pipeline between Bethel Valley
and
    Melton Valley.  DOE plans to install a conditioning system in the consolidation tanks
similar to
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    that used in the 1982 waste removal campaign which successfully avoided plugging the only
route
    for transfer of radioactive liquid waste from the main plant of ORNL to MVST (ORNL 1984).
    DOE has thoroughly investigated the integrity of the Gunite tanks and has selected Tanks W-8
    and W-9 as the best candidates for use as consolidation tanks.  Additional tests of these
tanks are
    underway to confirm their integrity and demonstrate the effectiveness of a new leak
monitoring
    system that has been installed for the tanks.

    Comment 3.  Several individuals expressed interest in specific details concerning
conditioning
    of the waste before transfer to MVST and the transfer of the wastes through an
    underground pipeline.

        Response:      Available information on waste conditioning and transfer was discussed at
the
    public meeting on June 2, 1997.  However, final details of this process will be developed
during
    the ongoing treatability study.  When these details are developed they will be made
available to
    the public through the Information Resource Center.

    Comment 4.  One individual expressed concern that the total activity of the radioactive
    material remaining in the tanks might be higher than the estimate used in the risk
    assessment.

        Response:      The risk assessment narrative's figure of 40,000 Ci was based on the most
    recent sampling event at the time the estimate was prepared.  Previously, estimates in
excess of
    100,000 Ci have been advanced by parties with substantial experience and knowledge of the
    tank's contents.  However, because the waste inventory is being removed, differences in this
    range will not exclude the selection of this remedy.
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<IMG SRC 97066D>

<IMG SRC 97066E>

            Comments on the Feasibility Study/Proposed Plan (FS/PP) for
         Sludge Removal from the Gunite and Associated Tanks Operable Unit
                 Waste Area Group 1, Oak Ridge National Laboratory
                                Oak Ridge, Tennessee

    The Oak Ridge Reservation Environmental Management Site Specific Advisory Board
    (ORREMSSAB) is in general accord with the second alternative described in the FS/PP to



    remove the bulk of the liquid and sludge from the gunite and associated tanks.  The no
    action alternative would be entirely unsatisfactory and quite problematic.  Piping the
    activity to the more modern Melton Valley Storage Tanks to mix with similar wastes
    seems the correct course.

    The document describes the removal of sludges as an interim action and states that it is
    expected that the removed sludges will be sent to the Waste Isolation Pilot Plant (WIPP).
    Since the WIPP facility is not yet an operational facility, there should be discussion about
    the safety of storing the gunite tank waste in the Melton Valley Storage Tanks for an
    unknown interim period.  Either in this document or elsewhere, there should be
    contingency plans in case postponement of the WIPP continues indefinitely or WIPP does
    not open at all.

    The document also discusses that remedial action on the contents of TH-4 is being
    deferred until a later date.  However, the program under which TH-4 will be addressed is
    not identified.  Similarly, the remedial actions to address the tank shells, appurtenances,
    surrounding soils, and groundwater have not been identified, although it is our
    understanding that these actions will be addressed in the Bethel Valley Record of
    Decision.  The public needs to be informed as to when and how deferred actions will be
    addressed.

    We assume that the most efficient time to determine the post-transfer residual
    contamination of each tank is just after the sludge and liquids have been removed from
    that tank.  The initial sampling plan outlined in the section describing alternatives (p.
11)
    will likely be too sparse unless video observations suggest that tank inner surfaces appear
    to be uniform and clean.  The ORREMSSAB recommends that the Record of Decision
    explicitly outline a more comprehensive minimum sampling plan which will determine the
    nature of irregular features.  This information will allow for dependable plans to be
    developed for the future tank closures.

    Recommendation 97.10                 1                   Approved June 11, 1997
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                                         Department of Energy

                                      Oak Ridge Operations Office
                                             P.O. Box 2001
                                      Oak Ridge, Tennessee 37831-
                                            August 6, 1997

    Mr. Randall R. Gordon
    3602 River Road
    Ten Mile, Tennessee 37880

    Dear Mr. Gordon:

    RESPONSES TO SITE SPECIFIC ADVISORY BOARD COMMENTS ON GUNITE



    TANKS REMEDIATION FEASIBILITY STUDY/PROPOSED PLAN D2

    Thank you for your comments on the subject document.  Our response to your comments are
    enclosed.  We appreciate your input on this important Comprehensive Environmental Response,
    Compensation, and Liability Act document to help ensure that the basis for our decisions is
    explained and understood.  Many of the comments you raised will be addressed in the Record
of
    Decision which is currently being prepared and in the Remedial Design Report/Remedial Action
    work plan which will be prepared later this Fiscal Year.

    If you have any questions, please call Sandy Perkins at (423)576-1590.

                                  Sincerely,
<IMG SRC 97066G>
                                  Rodney R. Nelson
                                  Assistant Manager for
                                    Environmental Management

    Enclosure

                 Responses to Site Specific Advisory Board Comments
           On Gunite Tanks Remediation Feasibility Study/Proposed Plan D2

    Comment 1.  The document describes the removal of sludges as an interim action and states
that
    it is expected that the removed sludges will be sent to the Waste Isolation Pilot Plant
(WIPP).
    Since the WIPP facility is not yet an operational facility, there should be discussion about
the
    safety of storing the Gunite tank waste in the Melton Valley Storage Tanks (MVST) for an
    unknown interim period.  Either in this document or elsewhere, there should be contingency
plans
    in case postponement of the WIPP continues indefinitely or WIPP does not open at all.

    Response  The consolidation of all Oak Ridge National Laboratory (ORNL) Transuranic sludges
    in the MVST for treatment and shipment to WIPP is a central component of the Site Treatment
    Plan submitted under the provisions of the Federal Facilities Compliance Agreement.  The
Plan
    calls for sludge transfers of 50,000 gallons from Gunite Tanks, 20,000 gallons from the Old
    Hydrofracture Facility, and 30,000 gallons from the Bethel Valley Evaporator Service Tanks
to be
    consolidated with the 100,000 gallons of sludge currently located in the MVST.  Specific
    contingency plans have not been developed for the possibility that WIPP may not open and
that
    longer storage of the sludges in MVST might be required.  The MVST are fully permitted,
"state
    of the art," tanks which are expected to have continued service lives in excess of twenty



five
    years.  This would provide sufficient time for the development and implementation of an
    alternative approach to the long-term management of the sludges in the MVST should the need
    arise.

    Comment 2.  The document also discusses that remedial action on the contents of TH-4 is
being
    deferred until a later date.  However, the program under which TH-4 will be addressed is not
    identified.  Similarly, the remedial actions to address the tank shells, appurtenances,
surrounding
    soils, and groundwater have not been identified, although it is our understanding that these
actions
    will be addressed in the Bethel Valley Record of Decision.  The public needs to be informed
as to
    when and how deferred actions will be addressed.

    Response  The Bethel Valley Watershed Record of Decision will include remedial action plans
for
    TH-4, several other smaller Gunite tanks, the eight large tank shells, appurtenances,
surrounding
    soils, and groundwater, in addition to the remainder of the Bethel Valley area.  The current
plans
    call for the D1 Remedial Investigation/Feasibility Study to be issued June, 1998, the D1
Proposed
    Plan to be issued November, 1998, and the DI Record of Decision to be issued April, 1999.

    Comment 3.  We assume that the most efficient time to determine the post-transfer residual
    contamination of each tank is just after the sludge and liquids have been removed from the
tank.
    The initial sampling plan outlined in the section describing alternatives (p. 11) will
likely be too
    sparse unless video observations suggest that the tank inner surfaces appear to be uniform
and
    clean.  The Oak Ridge Reservation Environmental Management Sites Specific Advisory Board
    recommends that the Record of Decision explicitly outline a more comprehensive minimum
    sampling plan which will determine the nature of irregular features.  This information will
allow
    for dependable plans to be developed for the future tank closures.

    Response  The Department of Energy (DOE) plans to obtain the data to characterize the
residual
    contamination in the tanks shells at the completion of the waste removal and wall cleaning
    activities.  The details of the shell characterization are being developed as part of the
on-going
    Treatability Study, and are planned to be reflected in the Remedial Design Report/Remedial
    Action Work Plan.

    Based on information currently in hand, DOE expects that the sampling and analysis required
for



    the tank shells will be generally as described in the Feasibility Study/Proposed Plan.
Based on
    analyses performed in the "Risk Assessment Pathway/Transport Modeling for the Gunite and
    Associated Tanks (GAAT), ORNL" (DOE/OR/02-1454&D1, March 1996) there is no reasonable
    scenario that would result in the GAAT shells being a risk after sludge removal, a "washing"
of
    the wall, and then filling the tank with grout/concrete.  The controlling mechanism for any
    radionuclides to contact groundwater around the exterior of the tanks is by diffusion.  The
rate of
    diffusion for 90 Sr, coupled with the relatively short half-life of 90 Sr, is such that a
remaining shell
    inventory after tank cleaning of billions of curies would be required for the 90 Sr levels
at the
    exterior of the tank to approach any risk level for 90 Sr. The diffusion rates for other
radionuclides
    are slower than for 90 Sr and these radionuclides are not mobile in the environment.  Even
if the
    GAAT shell disintegrates in 300 years, these non-mobile radionuclides will be immediately
    captured by surrounding soil, 20 plus feet underground.  The small 90 Sr inventory remaining
after
    clean out would have decayed through ten half-lives during this 300 period.  There is
nothing in
    our experience or the literature to refute this logic.  During the Treatability Study we
will
    investigate the logic and provide data to confirm this conclusion.
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Site Information:

Site Name: OAK RIDGE RESERVATION (USDOE)
Address: OAK RIDGE, TN

 
EPA ID: TN1890090003
EPA Region: 04

 

Record of Decision (ROD):

ROD Date: 09/23/1997
Operable Unit: 04
ROD ID: EPA/541/R-97/075
 
Media: Sediment(s),biota

 
Contaminant: Mercury, chromium, arsenic, Cesium, polychlorinated biphenyls

(PCBs), chlordane, arsenic
 

Abstract: This abstract addresses the Clinch River/Poplar Creek (CR/PC)
Operable Unit (OU) at the Oak Ridge Reservation (ORR) site. The
OU consists of the Watts Bar and Melton Hill Reservoir sediment
and biota from Clinch River Mile (CRM) 0.0, from the confluence of
the Clinch and Tennessee Rivers, upstream to CRM 44 near the
Solway Bridge. The OU includes the Poplar Creek embayment from
the creek's mouth at CRM 12, upstream at its confluence with East
Fork Poplar Creek at Poplar Creek Mile (PCM) 5.5. The U.S.
Department of Energy (DOE) will address surface water within this
OU following completion of decision documents and actions taken at
the upstream sources of contamination.The Clinch River flows out of
Virginia into the state of Tennessee, leaving Norris Lake to enter the
OU in Melton Hill Reservoir and then into Watts Bar Reservoir. The
river flows within Anderson, Knox, Loudon, and Roane counties in
the OU. These Tennessee Valley Authorities (TVA) reservoirs
provide flood control, hydropower generation, navigation, municipal
and industrial water supply, wildlife habitat, and recreation. Poplar
Creek drains portions of ORR and enters the Clinch River near the
downstream end of the OU. The shorelines of the OU are used
primarily for agricultural, recreational, residential, and industrial
purposes.In 1989, the U.S. Environmental Protection Agency (EPA)
placed ORR on the National Priorities List. In 1992, a Federal
Facility Agreement (FFA) was implemented by DOE, EPA, and the



Tennessee Department of Environment and Conservation (TDEC).
The agreement provides a procedural framework and schedule for
evaluating, prioritizing, and managing areas of contamination on
ORR. CR/PC is contaminated because of past activities at DOE's
ORR and non-DOE industrial and municipal sources. ORR
comprises three major installations: Oak Ridge National Laboratory,
Oak Ridge Y-12 Plant, and East Tennessee Technology Park (ETTP;
formerly Oak Ridge K-25 Site.) These facilities were built in the
1940s as research, development, and process facilities in support of
the Manhattan Project. Activities at these facilities have resulted in
the release of hazardous substances and radioactive contamination to
the on-site and off-site environment. A cleanup investigation
determined contaminant concentrations in CR/PC fish, water, and
sediment and the threat those contaminants might pose to human
health and the environment. The measurement of ambient
concentrations in these media inevitably integrates all contaminant
sources previously mentioned for ORR, as well as any non-ORR
sources that contribute to CR/PC.

 
Remedy: The selected remedy for the CP/PC OU addresses sediments and

biota; however, it does not include surface water. The surface water
OU will be addressed in a separate remedy following cleanup of
upstream contaminant sources. Some surface water related items are
discussed in this remedy for information purposes.The response
action addresses the two primary risks to human health posed by
CR/PC and includes exposure to mercury, chromium, arsenic, and
Cesium-137 in deep sediment of the main river channel, and
polychlorinated biphenyls (PCBs), chlordane, arsenic, and mercury
in fish tissue. Present ecological risk in CR/PC is not serious enough
to warrant an action that would be harmful to the environment in the
short-term. The selected remedy does not address ecological risk.The
selected remedy includes: existing institutional controls to control
potential sediment-disturbing activities; fish consumption advisories
to reduce exposure to contaminants in fish tissue; annual monitoring
to detect changes in CR/PC contaminant levels or mobility; and a
survey to confirm effectiveness of fish consumption advisories.

 
Text: Full-text ROD document follows on next page.
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                                PREFACE

This Record of Decision for the Clinch River/Poplar Creek Operable
Unit, Oak Ridge, Tennessee (DOE/OR/02-1547&D3) was prepared in
accordance with requirements under the Comprehensive Environmental
Response, Compensation, and Liability Act of 1980 and documents the
selected remedy.  This work was performed under Work Breakdown
Structure 1.4.12.3.1.02 (Activity Data Sheet 9302, "Watts Bar").  This
document provides the Environmental Restoration Program with
information about the selected remedy for Clinch River/Poplar Creek
Operable Unit, which involves continuance of existing institutional
controls and long-term monitoring of water, sediment, and fish.  This
document summarizes information from the remedial
investigation/feasibility study (DOE/OR/01-1393&D3) and the proposed
plan (DOE/OR/02-1429&D2).

                     ACRONYMS AND ABBREVIATIONS

Ag          silver
ARAR        applicable or relevant and appropriate requirement
As          arsenic
AWQC        ambient water quality criteria
B           boron
Be          beryllium
Cd          cadmium
CERCLA      Comprehensive Environmental Response, Compensation, and Liability
            Act of 1980
CFR         Code of Federal Regulations
cm          centimeter
Co          cobalt
COE         U.S. Army Corps of Engineers
Cr          chromium
CR          Clinch River
CRM         Clinch River mile
Cs          cesium
Cu          copper
DOE         U.S. Department of Energy
EIS         environmental impact statement
EPA         U.S. Environmental Protection Agency
ETTP        East Tennessee Technology Park
Fe          iron
FFA         Federal Facility Agreement
FS          feasibility study
g           gram
ha          hectare
Hg          mercury
IAG         interagency agreement
in.         inch



kg          kilogram
lb          pound
LOC         Local Oversight Committee
m           meter
Mn          manganese
NCP         National Oil and Hazardous Substances Pollution Contingency Plan
NEPA        National Environmental Policy Act of 1969
Ni          nickel
ORR         Oak Ridge Reservation
ORREM       Oak Ridge Reservation Environmental Monitoring
ORREMSSAB   Oak Ridge Reservation Environmental Management Site Specific
            Advisory Board
OU          operable unit
oz          ounce
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                      ACRONYMS AND ABBREVIATIONS (continued)

Pb          lead
PC          Poplar Creek
PCB         polychlorinated biphenyl
PCM         Poplar Creek mile
RCERB       Roane County Environmental Review Board
RI          remedial investigation
ROD         record of decision
SARA        Superfund Amendments and Reauthorization Act of 1986
Se          selenium
Sr          strontium
TBC         to be considered
Tc          technetium
TDEC        Tennessee Department of Environment and Conservation
TVA         Tennessee Valley Authority
U           uranium
USC         United States Code
V           vanadium
WBRIWG      Watts Bar Reservoir Interagency Working Group
yd          yard
Zn          zinc
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                           PART 1. DECLARATION
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                         SITE NAME AND LOCATION

     U.S. Department of Energy
     Oak Ridge Reservation
     Clinch River/Poplar Creek Sediment and Biota Operable Unit
     Oak Ridge, Tennessee

                     STATEMENT OF BASIS AND PURPOSE

     This record of decision (ROD) presents the selected remedy for the Clinch River
(CR)/Poplar Creek (PC) Operable Unit (OU) sediment and biota within the areal extent described
here.  Surface water is not addressed in this ROD.  This remedial action was selected in
accordance with the Comprehensive Environmental Response, Compensation, and Liability Act
of 1980 (CERCLA), as amended by the Superfund Amendments and Reauthorization Act of 1986
(SARA), 42 United States Code (USC) 9601 et seq., and to the extent practicable, the National
Oil and Hazardous Substances Pollution Contingency Plan (NCP) [Title 40 Code of Federal
Regulations (CFR) 300].  This decision is based on the administrative record for this site.

     This ROD is issued by the U.S. Department of Energy (DOE) as the lead agency.  The
U.S. Environmental Protection Agency (EPA) and Tennessee Department of Environment and
Conservation (TDEC) are supportive agencies as parties to the Federal Facility Agreement (FFA)
for this response action, and they concur with the selected remedy.

                         ASSESSMENT OF THE OU

     If actual or threatened releases of hazardous substances from this OU are not addressed
by implementing the response action selected in this ROD, such releases could present a current
or potential threat to public health, welfare, and/or the environment.

                    DESCRIPTION OF SELECTED REMEDY

     The selected remedy for the CR/PC OU addresses the sediments and biota in the Watts
Bar and Melton Hill Reservoirs from Clinch River mile (CRM) 0.0 at the confluence of the
Clinch and Tennessee rivers upstream to CRM 44 near the Solway Bridge.  The OU includes the
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Poplar Creek embayment from the creek mouth at CRM 12 upstream to its confluence with East
Fork Poplar Creek at Poplar Creek mile (PCM) 5.5.  Because the Clinch River forms the
southern and eastern boundary and Poplar Creek (along with East Fork Poplar Creek) drains the
northern and western boundaries, this OU receives all surface waters leaving the Oak Ridge
Reservation (ORR) and thus has received many ORR-related contaminants.

     This OU does not include surface water.  The Surface water OU will be addressed in a
separate ROD following remediation of upstream contaminant sources.  Some surface water
related items are discussed in this ROD for information purposes.  The selected alternative's
surface water sampling and irrigation survey activities will be conducted to allow later
preparation
of a ROD that addresses surface water.  The CR/PC OU, previously designated for purposes of
the remedial investigation (RI), has been redesignated as two OUs:  one for CR/PC sediment and
biota and one for CR/PC surface water.  A decision has been made to select a remedy for the



CR/PC sediment and biota OU and defer a decision on the CR/PC surface water OU until
upstream remedial actions are completed and contaminant input is minimized.  References in this
ROD to the CR/PC OU apply only to sediment and biota.

     The response action was chosen from a full range of actions that could possibly address
the two primary risks identified in the RI.  The two primary risks to human health posed by
CR/PC are exposure to (1) mercury, chromium, arsenic, and 137 Cs in deep sediment of the main
river channel and (2) polychlorinated biphenyls (PCBs), chlordane, arsenic, and mercury in fish
tissue.  Present ecological risk in CR/PC is not serious enough to warrant an action that would
be harmful to the environment in the short-term.  The selected remedy does not address
ecological risk.

     The selected remedy components are as follows:

     • existing institutional controls to control potential sediment-disturbing activities,
     • fish consumption advisories to reduce exposure to contaminants in fish tissue,
     • annual monitoring to detect changes in CR/PC contaminant levels or mobility, and
     • survey to confirm effectiveness of fish consumption advisories.

     DOE will be responsible for undertaking any appropriate CERCLA response actions
required based on monitoring data.  An interagency agreement (IAG) among DOE, TDEC, EPA,
Tennessee Valley Authority (TVA), and the U.S. Army Corps of Engineers (COE) became
effective February 1991.  The IAG provides for the coordination and review of permitting and
other use activities that could result in the disturbance, resuspension, removal, and/or
disposal
of contaminated sediments or potentially contaminated sediments in Watts Bar Reservoir.
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Existing controls on sediment-disturbing activities are defined in Rules of the Tennessee
Department of Environment and Conservation, Chapter 1200-4-7, "Aquatic Resource Alteration
Permit Process"; Section 26A of the Tennessee Valley Authority Act of 1933; and Section 10 of
the Rivers and Harbors Act of 1910 (COE authority).

                          STATUTORY DETERMINATIONS

     The selected remedy protects human health and the environment, complies with federal
and state requirements that are legally applicable or relevant and appropriate requirements
(ARARs), and is cost-effective.  This remedy uses permanent solutions and alternative treatment
technologies to the maximum extent practicable for this OU.  However, because treatment of
the principal threats of the site was not found to be practicable, this remedy does not satisfy
the
statutory preference for treatment as a principal element.

     The following factors contributed to the decision that active removal and/or treatment is
not practicable for the sediment or biota of CR/PC:

     •  Sediments determined to pose a risk to human health in a future risk scenario do not
        pose a current risk because they are underwater year round, are covered by cleaner
        sediments, and are relatively stable and do not migrate.

     •  Removing sediment or fish from the OU in a volume sufficiently effective to reduce



        risk would be a massive, very expensive, and destructive undertaking.

     •  Removing sediment from the OU would kill all existing organisms that live in the
        sediment, leave the habitat less suitable for rehabitation in the short-term, and kill
        many fish because of sediment loading during dredging.

     Hazardous substances above health-based levels will remain in the OU if this remedy is
implemented.  Because hazardous substances are to remain in the OU, it is recognized by DOE,
TDEC, and EPA that Natural Resource Damage claims, in accordance with CERCLA, may be
applicable.

     This ROD does not address restoration or rehabilitation of any natural resource injuries
that may have occurred at the OU, or whether such injuries have occurred.  DOE has agreed to
fund a pilot study of the Watts Bar OU that will examine natural resource issues, and that may
provide a model for addressing such issues for this OU; however, this study has not yet been
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completed.  In the interim, neither DOE nor TDEC waives any rights or defenses they may have
under CERCLA Section 107(a)4(c).  A review will be conducted within 5 years after
commencement of remedial action, according to CERCLA Section 121, to ensure that the controls
and advisories for CR/PC continue to adequately protect human health and the environment.
Also, DOE has agreed to provide status reports to TDEC and EPA on the monitoring and
assessment program for CR/PC.  Monitoring results will be summarized in the annual ORR
Remediation Effectiveness Report.
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                     PART 2. DECISION SUMMARY
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                   OU NAME, LOCATION, AND DESCRIPTION

     The CR/PC OU consists of the Watts Bar and Melton Hill Reservoir sediment and biota
from CRM 0.0 at the confluence of the Clinch and Tennessee rivers upstream to CRM 44 near
the Solway Bridge.  The OU includes the Poplar Creek embayment from the creek's mouth at
CRM 12 upstream to its confluence with East Fork Poplar Creek at PCM 5.5 (Fig. 2.1).  DOE



will address surface water within this OU following completion of decision documents and actions
taken at the upstream sources of contamination.

     The Clinch River flows out of Virginia into the state of Tennessee, leaving Norris Lake
to enter the OU in Melton Hill Reservoir and then into Watts Bar Reservoir.  The river flows
within Anderson, Knox, Loudon, and Roane counties in the OU.  These TVA reservoirs provide
flood control, hydropower generation, navigation, municipal and industrial water supply,
wildlife
habitat, and recreation.  Poplar Creek drains portions of ORR and enters the Clinch River near
the downstream end of the OU.  The shorelines of the OU are used primarily for agricultural,
recreational, residential, and industrial purposes.

                 OU HISTORY AND ENFORCEMENT ACTIVITIES

     On November 21, 1989, EPA placed ORR on the National Priorities List under CERCLA.
On January 1, 1992, an FFA was implemented by DOE, EPA, and TDEC.  The agreement
provides a procedural framework and schedule for evaluating, prioritizing, and managing areas
of contamination on ORR.  The agreement specifies that CERCLA procedures be followed to
evaluate and remediate contamination problems.

     CR/PC is contaminated because of past activities at DOE's ORR and non-DOE industrial
and municipal sources.  ORR comprises three major installations-Oak Ridge National
Laboratory, Oak Ridge Y-12 Plant, and East Tennessee Technology Park (ETTP; formerly Oak
Ridge K-25 Site).  These facilities were built in the 1940s as research, development, and
process
facilities in support of the Manhattan Project.  Activities at these facilities have resulted in
the
release of hazardous substances and radioactive contamination to the on-site and off-site
environment.  In January 1997, DOE presented the public with the proposed plan for CR/PC and
solicited public comments.  The proposed plan presented monitoring, advisories, and
institutional
controls as the preferred remedial action.
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     The current or threatened release of hazardous substances from ORR is the focus of
current source control actions specified under CERCLA.  These releases are being quantified at
the source; similarly, remedies will be accomplished at the source.  The CR/PC RI (DOE 1996a)
determined contaminant concentrations in CR/PC fish, water, and sediment and the threat those
contaminants might pose to human health and the environment.  The measurement of ambient
concentrations in these media inevitably integrates all contaminant sources previously mentioned
for ORR, as well as any non-ORR sources that contribute to CR/PC.

                     HIGHLIGHTS OF COMMUNITY PARTICIPATION

     An RI/feasibility study (FS) (DOE 1996a) was conducted in accordance with CERCLA
requirements, including the public participation requirements of CERCLA -Actions



113(K)(2)(B)(i-v) and 117.  Newspaper notices in The Oak Ridger and The Knoxville News-
Sentinel December 5, 1996, and The Roane County News December 6, 1996, indicated the
availability of documents at the Information Resource Center in Oak Ridge, Tennessee, and
announced public meetings.  The RI/FS and proposed plan (DOE 1996b) were released to the
public in December 1996.  DOE encourages public participation in commenting on the preferred
alternative for CR/PC and set a comment period of December 4, 1996, to January 24, 1997.

     Public meetings were held January 14, 1997, in Kingston, Tennessee, and
January 16, 1997, in Oak Ridge, Tennessee.  The "Responsiveness Summary" of this ROD
summarizes the major issues raised during the public comment period.  This decision document
presents the selected remedial action for management of CR/PC in accordance with CERCLA,
as amended, and NCP to the maximum extent practicable.  The decision for this site is based on
the administrative record.

                           SCOPE AND ROLE OF THE OU

     Melton Hill and Watts Bar Reservoirs, which include the CR/PC OU, are the first
impoundments downstream of ORR.  Any surface waters originating on or passing through ORR
flow into the CR/PC OU.  Because the reservoirs are efficient sediment traps, CR/PC OU
sediments contain contaminants released from ORR and have the potential of receiving current
or future contaminant releases.  The selected remedy for the CR/PC OU addresses potential risks
caused by human ingestion of contaminated fish and exposures of humans and biota to
contaminated sediments.
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     Surface water is not a part of this OU.  Following completion of upstream source
remediations, DOE will address surface water ambient water quality criteria (AWQC)
exceedances; and will issue a separate ROD.  To provide sufficient data to issue this other ROD,
DOE will collect surface water samples and will survey irrigation activities as part of the
monitoring program in the selected remedy of this ROD.  Surface water risk assessment and
AWQC are discussed in this ROD for informational purposes only.

                      SUMMARY OF OU CHARACTERISTICS

     Reservoirs within this OU were built by TVA to provide navigation, flood control, and
hydroelectric power generation.  Land surrounding the reservoir is currently used for
residential,
agricultural, industrial, and recreational purposes.  Waters of the reservoir are used for
domestic
water supply, industrial water supply, fish and aquatic life, recreation, irrigation, livestock
watering, wildlife, and navigation.  There are four potable water intakes within the OU:  city
of
Oak Ridge, the West Knox Utility District, ETTP, and a part-time system at Clark Center
Recreation Park.

     The CR/PC OU is an integrator of waterborne substances in the surface waters leaving
ORR.  Once these substances enter the CR/PC OU, they may be found in the water, sediment,
or biota.  The fate of a substance depends on the flow rate of the surface water and the
physical
and chemical properties of the substance.  Dissolved substances are usually flushed through the
reservoirs in a matter of weeks, whereas particle-associated substances may accumulate in the



sediments and remain indefinitely.

     In the OU, peak concentrations of metals and radionuclides are found in deep-water
sediments in the old river or creek channel.  The highest concentrations of each are generally
buried 20-W cm (8-32 in.) in the deep-water sediments.  DOE-related contaminants are found
in proportion to the water depth, with little contamination in near-shore sediment.  Those few
DOE-related contaminants above background levels in the near-shore sediments are arsenic in
McCoy Branch, and chromium and manganese in Poplar Creek.

     Particle-associated and dissolved contaminants accumulate in CR/PC OU biota.
Contamination of CR/PC OU fish with PCBs, As, Hg, 137 Cs, and pesticides is documented in the
RI.  Sampling data indicate that sediment and surface water contamination by organic compounds
is minimal.  Inorganic contaminants in CR/PC OU sediments are similar to those found in other
TVA reservoirs.  They include Ag, As, B, Be, Cd, Cr, Cu, Fe, Hg, Mn, Ni, Pb, Se, V, and Zn.
Radionuclides detected in sediment include 137 Cs, 60 Co, 238 U, 235 U, and 99 Tc.
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                             SUMMARY OF OU RISKS

     A baseline risk assessment evaluated potential current and future risk to human health and
the environment posed by radioactive and chemical contaminants at CR/PC if remedial action was
not taken.  Results from this assessment were used to determine a need for action at the site.

     Risk to human health was evaluated for the following exposure scenarios, each of which
contains one or more pathways through which exposure occurs:  (1) use of untreated surface
water as drinking water, (2) fish consumption, (3) recreational shoreline use during winter
drawdown, (4) swimming, (5) hunting or consumption of waterfowl, (6) agricultural use of main
channel sediments that could be placed on shore, and (7) irrigation with untreated surface
water.

      Surface water meets current drinking water standards.  The greatest unacceptable risk to
human health from contaminants in CR/PC is associated with the consumption of certain PCB-
contaminated fish species.  Mercury, chlordane, and arsenic in fish also pose potential risks.
Children are potentially at greater risk than adults because of their low body weight.  Catfish
consumption poses a risk in the entire OU.  Consumption of bass from the Clinch River below
Melton Hill Dam is a risk, and all fish species within Poplar Creek are considered a risk for
consumption.  Consumption of largemouth bass, bluegill, and catfish from Poplar Creek posed
a risk to human health in the RI, and TDEC advisories warn against consumption of any fish
from Poplar Creek.

     Recreational shoreline use is considered an acceptable risk to the public (see Part 3 of
this
ROD, Issue 2, response to second comment).  Swimming is also considered an acceptable risk,
and consumption of local/resident geese is an acceptable risk to human health.

     If deep-water sediments were dredged and used for fanning or gardening, several
contaminants could pose an unacceptable risk to human health through consumption of the
resulting agricultural products (e.g., vegetables, milk, meat, etc.).  If they are left in
place, these
sediments do not pose a risk to human health because no exposure pathway exists.



     Section 5.3 of the RI presents the toxicity assessment for contaminants causing these risks
to human health.  PCBs have generally been shown to cause cancer in laboratory animals, but
little evidence is available for humans.  Chlordane is also a suspected carcinogen.  Arsenic is
a
proven carcinogen and can cause nervous system and cardiovascular damage.  Mercury causes
nervous system and kidney damage.  Cesium-137 can cause cancer.
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     Significant ecological risks were identified in Poplar Creek but not in the Clinch River.
The weight of evidence suggests that toxic effects are causing a risk of a 20 percent reduction
in
fish species richness and abundance.  Habitat factors and upstream coal mining may also be
impacting richness and abundance in Poplar Creek.  Although risks to benthic, invertebrates in
Poplar Creek are not high and the evidence is not consistent, the weight of evidence suggests
that
toxic effects are causing a risk of a 20 percent reduction in benthic invertebrate species
richness
and abundance.  Sediment pore water and water above sediments were not found to be toxic, but
some whole sediment samples were found to be lethal to an amphipod.  Risks to fish-eating
wildlife are estimated to be insignificant.  Risks to bats inhabiting Poplar Creek are estimated
to
be insignificant, but swallows might be at risk of a 20 percent reduction in population
production
if feeding exclusively on Poplar Creek emergent aquatic insects.  Animals foraging on
hypothetical dredge spoil were estimated to be at risk.

                        DESCRIPTIONS OF ALTERNATIVES

     The following four alternatives were evaluated in detail within the FS:  no action;
institutional controls and advisories; source containment, removal, and disposal; and removal
and
disposal.

ALTERNATIVE 1-NO ACTION

     CERCLA requires that the no action alternative be evaluated to establish a baseline for
comparing the other action alternatives.  Under this alternative, DOE would not initiate any
monitoring, controls, actions, or commitments to address potential risks to human health or the
environment.

ALTERNATIVE 2-INSTITUTIONAL CONTROLS AND ADVISORIES

     This alternative uses three methods to protect human health.  First, state public fish
consumption advisories (precautionary advisories and no- consumption advisories) would limit
or prevent consumption of contaminated fish.  Second, regulatory and institutional authorities
administered by EPA, TDEC, COE, TVA, and DOE would be used to ensure that any
disturbance of contaminated sediments would be done in a manner that is protective of human
health and the environment.  Third, a monitoring program would detect changes in contaminant
concentrations in fish, turtles, and sediment, and would include a survey to confirm the
effectiveness of the fish consumption advisories.  This alternative does not address ecological
risk.  Surface water related monitoring would also take place.
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ALTERNATIVE 3-SOURCE CONTAINMENT, REMOVAL, AND DISPOSAL

     To protect human health and the environment, this alternative uses the actions in
Alternative 2 plus containment of the most contaminated near-shore sediment [3.6 ha (9 acres)]
and removal/disposal of 137,046  m 3 (179,250 yd 3) of the most contaminated deep-water
sediments.  The containment would be constructed of geotextile, geomembrane (plastic), and rock
riprap.  The removal would be accomplished with mechanical excavation and dredging, with
sediments being dewatered and disposed of as necessary, based on characterization data.

ALTERNATIVE 4-REMOVAL AND DISPOSAL

     This alternative protects human health and the environment and is similar to Alternative 3
because it includes removal of 137,046 m 3 (179,250 yd 3) of deep-water/main channel sediments.
However, rather than in situ containment, Alternative 4 includes removal and disposal of
173,172 m 3 (226,500 yd 3) of near-shore sediment.

                 SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES

     The alternatives were evaluated against the nine EPA criteria developed to measure overall
feasibility and acceptability of remedial alternatives.  The first two criteria must be met in
initial
screening of any alternative considered for selection in the ROD.  The next five criteria
represent
the primary balancing criteria upon which the analysis is based, considering technical, cost,
institutional, and risk considerations.  The last two criteria (modifying criteria) were
evaluated
after a regulatory agency review and a public comment period.

     This section demonstrates the balancing of tirade-offs among alternatives necessary to
select
a remedy that uses institutional controls rather than active response measures.  The rationale
for
the determination that active response measures are not practicable is presented in Part 1 of
this
ROD under "Statutory Determinations."

OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

     The no action alternative would not protect human health or the environment because of
the risks associated with sediment disturbance or fish consumption within the OU.  Alternative
2,
Institutional Controls and Advisories, would protect human health by advising either limited or
no consumption of contaminated fish species and by eliminating unsafe disturbance and contact
with main channel sediments.  Alternative 2 does nothing to protect the environment because the
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short-term damage to the environment that removing contaminated sediment would cause would
impact the environment more significantly than the current impacts from contamination.
Alternatives 3 and 4 would protect human health and would protect the environment in the long
term by removing or capping sediment, but would cause short-term destruction of benthic
organisms, fish, and habitat.  All of the alternatives would address the risk from fish
consumption
equally.

COMPLIANCE WITH ARARs

     Alternative 1 does not protect human health or the environment and does nothing to
comply with ARARs.  Alternatives 2, 3, and 4 would comply with all ARARs or requirements
to-be-considered (TBCs) for the portion of the OU covered by this ROD.

SHORT-TERM EFFECTIVENESS

Alternative 1 is not effective.  In Alternatives 2, 3, and 4, fish consumption advisories and
the permit program for sediment-disturbing activities for the CR/PC OU are already in place.
Alternative 2 is effective in the short-term and includes no additional sediment-disturbing
activities, but does not address ecological risk.  The containment and removal associated with
Alternatives 3 and 4 would be harmful to the environment in the short-term because existing
benthic organisms, some fish, and benthic habitat would be destroyed.

LONG-TERM EFFECTIVENESS AND PERMANENCE

     Alternative 1 is not effective.  Alternative 2 has potential for good long-term
effectiveness.
Health risks following implementation of this alternative would not exceed current levels
because
the controls and advisories are already in place.  Future risks would be diminished by natural
processes (radioactive decay and chemical degradation for sediments), and potential decrease in
contaminant concentrations in fish as source areas are remediated through other DOE project
activities.  Because wastes would be left in place, the permanence of this alternative would
rely
on the institutional controls and the existence and funding of those state and federal agencies
responsible.  Additional controls could be implemented easily if conditions change in the
future.
Alternatives 3 and 4 may have greater long-term effectiveness than Alternative 2 because
contaminants would be contained or removed from the OU.  The permanence of alternatives
would rely on safe, effective storage and disposal of all the wastes removed from CR/PC.  These
alternatives offer a somewhat permanent fix for ecological risks.
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        REDUCTION OF TOXICITY, MOBILITY, AND VOLUME THROUGH TREATMENT

     Active treatment does not take place in Alternative 2.  Alternatives 3 and 4 would reduce
volume in the long-term through dewatering, and mobility would be reduced through containment
of sediments, but not through treatment.



IMPLEMENTABILITY

     The main components of Alternative 2 have already been implemented.  The monitoring
plan would be easily implemented as a revision to the existing monitoring program for Lower
Watts Bar Reservoir.  Alternatives 3 and 4 would be difficult to implement because of numerous
federal and state regulations and stringent work practices that must be satisfied before
initiating
and completing a major dredging and disposal project.  Control of risk from fish consumption
is implementable for all alternatives.

COST

     Present-worth cost for implementing Alternative 2 for 30 years is approximately
$3.6 million.  Using the assumptions provided in the FS regarding volumes of material to be
contained or removed, Alternative 3 present-worth cost is approximately $109.6 million, and
Alternative 4 would cost approximately $123.5 million.  A sampling program would help further
define remediation areas, and significant increases or decreases in volume might occur that
would
raise or lower the costs of these estimates.

STATE ACCEPTANCE

     This criterion evaluates whether the state agrees with, opposes, or has no comment on the
preferred alternative.  The state of Tennessee concurs with the selected remedy.

COMMUNITY ACCEPTANCE

     Community acceptance addresses the issues and concerns the public may have regarding
each of the alternatives.  The "Highlights of Community Participation" section in this part of
the
ROD summarizes the community participation efforts and activities associated with this project.
Part 3 of the ROD summarizes all public comments on the remedial alternatives and presents
DOE's responses to those comments.  The preferred alternative was modified based on public
comments (see "Documentation of Significant Changes" in this part of the ROD).  The public
accepts the selected remedy in its current form.
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                                SELECTED REMEDY

     DOE, with concurrence from EPA and the state of Tennessee, has determined that controls
and advisories are the most appropriate remedy for the CR/PC OU, based on a review of
CERCLA requirements, detailed analysis of the alternatives, and public comments.  Alternative 2
provides much better short-term effectiveness and far lower costs than the other alternatives.
Alternative 2 represents the best balance among the evaluation criteria for remedial actions.

CONTINUANCE OF EXISTING CONTROLS AND ADVISORIES REGARDING CR/PC
ACTIVITIES

     One threat to human health posed by the CR/PC OU is consumption of certain species of
fish.  Under the Tennessee Water Quality Control Act, Rules of the TDEC 1200-4-3, TDEC is



authorized to issue fish consumption advisories to protect the public.  TDEC's Division of Water
Pollution Control currently posts two types of fish consumption advisories at more than 20
public
and private access points surrounding the CR/PC OU.  A precautionary advisory, the mildest
form of advisory, warns children, pregnant women, and nursing mothers to avoid eating sauger
and catfish from the Clinch River arm of Watts Bar Reservoir.  All other people are warned to
limit consumption of those fish to 0.54 kg (1.2 lb)/month.  A no-consumption advisory warns
the public to avoid eating catfish from Melton Hill, striped bass from the Clinch River arm, or
any species from Poplar Creek.  CR/PC OU advisories are issued because of PCB content in fish
tissues (and for Poplar Creek, mercury and other contaminants).  Recent revisions (July 30,
1995)
to fish advisory procedures have changed the standards so that the no-consumption advisory is
for typical consumers and protects to a level of an excess cancer risk of 10 -4, while the
precautionary advisory is for sensitive consumers such as children and pregnant women and
protects to a level of 10 -5.  When an advisory is issued or changed, a press release is issued
and
signs are placed at frequently used access points.  A list of advisories is printed in the
Tennessee
Fishing Regulations, published by the Tennessee Wildlife Resources Agency.  Telephone numbers
are provided with the advisories if the public desires further information regarding an
advisory.

     The FFA agencies, TVA, and COE have formed a permitting working group.  The current
interagency agreement for Watts Bar Reservoir Permit Coordination establishes a procedure for
review of potential sediment-disturbing operations in the Clinch River below Melton Hill Dam,
including Poplar Creek.  The interagency agreement working group reviews requests for projects
such as construction of beaches, boat ramps, docks, marinas, buoy anchors, fences, fish
attractors, retaining walls, pump stations, culverts, and submerged lines or piping for their
potential to disturb sediment.  DOE provides technical analysis and risk assessment assistance
when required.  DOE must consider, propose, and implement appropriate response actions if an
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existing control or advisory becomes ineffective for any reason or if a sediment-disturbing
activity
would, because of sediments contaminated by DOE activities, be potentially harmful to human
health and/or the environment.

MONITORING PLAN

     Monitoring of sediment and fish will be continued to determine whether there is a change
in the currently calculated risk that would pose a threat to human health and/or the
environment.
Turtles will also be monitored initially to build data on PCB levels in turtle flesh.  DOE
monitoring will be coordinated with EPA, TDEC, TVA, and other federal, state, and local
agencies.  Also included will be a survey program to confirm that fish consumption advisories
are effective.  The scope of this monitoring program will be determined and agreed upon in the
remedial action work plan submitted to EPA and TDEC following approval of this ROD.
Monitoring will begin in fiscal year 1998 and will continue as long as necessary.  Data will be
incorporated into the ORR Remediation Effectiveness Report annually and will be available to
the public.  Collected data will be used in the CERCLA-required 5-year-review of the remedial



action.  If data warrant, a review will be conducted earlier.  Concurrent with this plan, some
surface water related monitoring will also be conducted.

                        STATUTORY DETERMINATIONS

PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

     Analysis of existing data reveals no unacceptable risk to human health or the environment
from sediments or fish consumption in the CR/PC OU under the conditions that this remedy will
maintain.  DOE will ensure that future sediment-disturbing activities within the CR/PC OU will
be done in a manner that continues to be protective of human health and the environment.
Natural sedimentation will continue to cover existing contamination and reduce its availability
to
the environment.  Also, radioactive decay of 137 Cs will lessen its contribution to risk over
time.
DOE will monitor for any increase in contaminant levels and could respond to any increases in
the overall system or to areas of higher concentrations should such areas be found.  There will
be no unacceptable short-term risks or cross-media impacts from implementation of this remedy.
Institutional controls will continue to limit access and exposure.

JT00539611.1WR/MBH                   2-12                     August 28, 1997

COMPLIANCE WITH ARARs

     The selected remedy complies with all ARARs or TBCs shown in Table 2.1.

COST EFFECTIVENESS

     Actions under CERCLA must consider the estimated total present-worth cost of the
alternatives.  Alternative 2 is cost-effective for the protection of human health and the
environment.

USE OF PERMANENT SOLUTIONS TO THE MAXIMUM EXTENT PRACTICABLE

     DOE believes the selected remedy represents the maximum extent to which permanent
solutions can be used in a cost-effective manner for the CR/PC OU.  Of the remediation
alternatives, DOE believes the selected remedy provides the best balance of trade-offs in terms
of long-term effectiveness and permanence; reduction of toxicity, mobility, or volume through
treatment; short-term effectiveness; implementability; and cost.  As previously discussed,
Alternatives 3 and 4 may provide a more permanent solution but are not very practicable or
feasible because of the extreme cost and destruction of habitat and organisms associated with
sediment removal.

PREFERENCE FOR TREATMENT AS A PRINCIPAL ELEMENT

     The statutory preference for treatment will not be met because removal and treatment of
the contaminated sediment and fish is not feasible at this time.  As previously discussed, the
sediments are stable and their removal would be expensive and destructive.  The negative effects
of sediment removal would outweigh any potential benefits from treatment.

                 DOCUMENTATION OF SIGNIFICANT CHANGES



     The chosen alternative that was presented to the public in the proposed plan was changed
by the addition of three elements to the monitoring program:  (1) turtle sampling, (2) survey of
fish consumption to confirm the effectiveness of the advisory program, and (3) survey of local
irrigation practices to determine whether irrigation poses a threat to human health or the
environment.
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            Table 2.1.  ARARs and TBC guidance for Alternative 2 for the Clinch River/Poplar
Creek OU, Oak Ridge, Tennessee

          Actions                                      Requirements
Prerequisites                 Citations

                                                       Alternative 2---Institutional Controls
and Advisories

Chemical- or radionuclide-specific     Residual concentrations of radionuclides in soils shall
be     Residual radioactive materials left in place      DOE Order 5400.5(IV)
                                       derived using the basic dose limit of 100 mrem/year and
without restrictions-TBC
                                       the DOE RESRAD model with site-specific input
                                       parameters

                                       The public must not receive an effective dose equivalent
Dose received by the public from all sources      DOE Order 5400.5
                                       greater than 100 mrem/year
of radiation exposure and routine activities,
                                                                                                
including remedial action, at a DOE
                                                                                                
facility-TBC

                                       All releases of radioactive material must be ALARA
Releases of radioactive material from DOE         DOE Order 5400.5
                                                                                                
activities-TBC
Location-specific                      None

Action-specific

Institutional controls                 Controls include periodic monitoring, as appropriate;
Interim management of residual radioactive        DOE Order
                                       appropriate shielding; physical barriers to prevent
access,    material above acceptable guidelines-TBC          5400.5(TV)(6)(c)
                                       fences, and warning signs; and restrictions on land use

                                       Controls recommended for long-term management of
Long-term management of contamination left        40 CFR 300.430(e)(3)
                                       contamination left in place include restrictions on land
in place-TBC



                                       use, deed restrictions, well-drilling prohibitions, etc.

ALARA = as low as reasonably achievable                                     mrem = millirem
ARAR = applicable or relevant and appropriate requirement                   OU = operable unit
CFR = Code of Federal Regulations                                           RESRAD = Residual
Radioactivity (computer model)
DOE = U.S. Department of Energy                                             TBC = to be
considered
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     Turtles were sampled in response to findings that identify local consumers and levels of
PCBs in turtle tissue that may be a risk to human health.  The fish consumption advisory survey
is being conducted to satisfy the public's questions on how well the advisories are known to the
general public.  The irrigation survey is being conducted because the assumptions used in the
risk
assessment are questionable and the lack of human health risk concerns needs to be confirmed.
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                        PART 3. RESPONSIVENESS SUMMARY
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                             RESPONSIVENESS SUMMARY

     This section of the ROD documents formal public comments on the proposed plan for
CR/PC OU, Oak Ridge, Tennessee, and DOE's response to those comments.  Comments were
submitted in writing or made verbally at the two public meetings.  The public comment period
was December 5, 1996, through January 24, 1997.  A public meeting was held January 14, 1997,
at Roane State Community College in Harriman, Tennessee; and January 16, 1997, at Pollard
Auditorium in Oak Ridge, Tennessee.  In addition to these meetings and the notices announcing
them, DOE has periodically met and provided fact sheets to interested members of the public.

     This responsiveness summary serves three purposes.  First, it informs DOE, EPA, and
TDEC of community concerns about the site and the community's preferences regarding the
proposed remedial alternative.  Second, it demonstrates how public comments were integrated
into the decision-making process.  Third, it allows DOE to formally respond to public comments.

     This report was prepared pursuant to the terms of the 1992 FFA signed by DOE, EPA,
and TDEC, as well requirements contained in the following:

     •  CERCLA as amended by SARA, 42 USC, Section 9601, et seq.;
     •  NCP, 40 CFR 300; and
     •  Community Relations in Superfund, A Handbook, January 1992, EPA/540/R-92/009.

     After reviewing transcripts from public meetings and written comments, DOE grouped
comments according to common issues, summarized each comment (sometimes direct quotes are
provided rather than a summary), and prepared a response to each issue and comment.

ISSUE 1:  FISH CONSUMPTION ADVISORIES

     Comment:  Bob Peele stated that the wording in the proposed plan and the actual state fish
consumption advisories was different and confusing with regard to the amount of fish that can
be safely consumed.  Ms. Barbara also questioned the differences in wording regarding the
amount of fish safe to consume.

     Comment:  Kenneth Campbell stated that there are areas around the Clinch River which
are not posted with fish consumption advisory signs, and wondered how the public was to be
made aware of the advisories without those signs being posted.
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     Comment:  Alfred Brooks stated that recent studies have shown that turtles have higher
concentrations of PCBs than fish do and that turtles should be added to the consumption
advisories.  Mr. Brooks also thought there should be more effort to provide information on the
risk (or lack of risk) of fish consumption to tourists and try to help them understand that
occasional consumption of these fish is not a problem.

     Comment:  The Local Over-sight Committee (LOC) stated that the fish consumption
advisories do not prevent people from eating contaminated fish and that DOE should acknowledge
this fact in the evaluation of the preferred alternative.



     Comment:  The Oak Ridge Reservation Environmental Management Site Specific
Advisory Board (ORREMSSAB) also questions whether the fish consumption advisory program
actually prevents people from eating contaminated fish.  They recommend a program be
implemented to determine the effectiveness of the advisory program, and they would like more
detailed advisories that indicate the amount of fish consumption that is considered unsafe as
well
as appropriate methods for cleaning and preparing fish for consumption.

     Response:  The TDEC Division of Water Pollution Control issues fish consumption
advisories to fulfill the requirements of state law and to keep the public informed of potential
health hazards.  Two types of advisories are used:  "No Consumption" advisories warn people
not to eat any amount of the listed species, while a "Precautionary Advisory" suggests that no
more than 0.5 kg (1.2 lb)/month of the listed species be consumed.  The advisories are
determined based on actual concentrations of contaminants (like PCBs) in fish tissue compared
to the U.S. Food and Drug Administration guidelines or using EPA risk assessment methodology.
The risk assessment prepared for the CR/PC OU in the RI was performed using EPA
methodology.  The EPA method uses a consumption rate of 54 g (1.9 oz) of fish tissue per day
as a conservative estimate of the amount of fish a local resident might eat throughout his/her
lifespan.  The risk assessment determined that there is a risk to the public if a resident eats
that
amount of fish for 30 years; however, no attempt was made to determine a "safe" amount of fish
that could be eaten.  The management of risk is difficult to undertake for an entire population
and
an amount that may seem safe to one individual may seem very risky to another.  The proposed
plan quoted the fish consumption advisories verbatim; however, the presentation at the two
public
meetings did contain a reference to that 54 g (1.9 oz)/day amount and this may have caused some
confusion.  The state advisory program contains a no-consumption advisory on certain fish
species that may be considered "safe" to eat once a month or five times a year or for one week
each year (as a tourist might do), but by law the program must try to protect the most sensitive
members of our population and the people who may be accustomed to eating fish several times
a week during most of their lives.
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     The fish consumption advisories are provided in special brochures, the Tennessee Fishing
Regulations, in TVA's annual Riverpulse report, and on signs posted at most public access points
that are paved or maintained by government funds.  TDEC has agreed that some public access
areas may not be posted or may have had the signs stolen or vandalized (a common problem),
and they will try to correct this problem.  In addition to listing which species should be
avoided
in the various takes, the advisories describe methods of preparing and cooking the fish to
reduce
the amount of contaminants consumed.

     Turtles were not considered in the risk assessment and are not addressed in this ROD;
however, TDEC conducted turtle sampling and analysis for PCBs recently and the report was
made available to the public in May 1997.  Based on the data provided in this report, TDEC will
determine whether posting the reservoirs to advise against consumption of turtles is necessary.
Turtle sampling will be added to the scope of the monitoring program mandated in this ROD.
In response to these comments, a survey will be added to the monitoring program in an effort



to confirm the effectiveness of the fish consumption advisory program.

ISSUE 2:  RISK ASSESSMENT AND REMEDIAL INVESTIGATION QUESTIONS

     Comment:  Bob Peele and the ORREMSSAB wanted to know why manganese is treated
as a ubiquitous, non-DOE-related contaminant in some areas of the RI or proposed plan, and is
listed as related to K-25 Site activities in other areas of the RI.

     Response:  Statements in the executive summary and in other areas of the RI refer to
manganese as ubiquitous in surface waters throughout the region, and therefore to some extent
the sediments throughout the region also contain some manganese.  The sediments immediately
downstream of ETTP contain elevated levels of manganese thought to be related to DOE
operations.  Manganese concentrations were triggering human health risk criteria throughout the
operable unit, not just downstream of ETTP.  The elevated levels in Poplar Creek were "more"
elevated than naturally high background levels, possibly because of coal mining upstream in
addition to DOE activities; however, they made no significant change in the risk associated with
that area of the OU.

     Comment:  ORREMSSAB-In the proposed plan, only sediments in the main channel of
the Clinch River or main creek bed of Poplar Creek are noted to present potential risk to human
health.  Nothing is said in the plan about how the preferred alternative protects the public
from
contamination of near-shore sediments.  A reader could conclude that no significant levels of
contaminants were found to be present in near-shore sediments.  For instance, Tables E-35
through E-37 (Appendix E, RI/FS) clearly show that a number of contaminants exceed the
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acceptable noncarcinogenic hazard index of 1.0 for several reaches of the Clinch River and
Poplar Creek.  The excess lifetime cancer risk of 10 -4 (1 occurrence of cancer in 10,000
people)
is also exceeded when risks are added across pathways for some subreaches.

     There is no indication in the plan why these risk levels are acceptable.  An alternative to
reduce these risks should be favored unless there is valid reason to discount these high levels.
Either some institutional control to inhibit human contact with near-shore sediment in the less
safe
reaches must be devised and shown effective, or the most seriously contaminated near-shore areas
that are accessible should be treated in a manner similar to Alternative 3 or 4.

     The FS indicates that many of the high risk levels are within the reservation along Poplar
Creek and are therefore under institutional control preventing residential use.  Since such
control
is important, the ORREMSSAB recommends that this control be listed in the -preferred
alternative.  Such controls must also seek to prevent sediment contact by fishermen who may
access Poplar Creek by boat and wade in shallow portions.

     Response:  By far, the majority of the noncarcinogenic hazard for Clinch River and Poplar
Creek near-shore sediments is derived from manganese.  Manganese is a naturally occurring and
ubiquitous metal, present at relatively high concentrations throughout East Tennessee.  No other
contaminant by itself exceeds the hazard index of 1.0.  The carcinogenic risk is only exceeded
when risks are surnmed for all contaminants and all pathways in a given subreach.  No single



pathway would be determined to be a pathway of concern.  Two subreaches (one in Poplar Creek
and one in the Clinch River) when added across all contaminants and all pathways do provide a
carcinogenic risk of 1.8 and 1.1 X 10 -4, respectively.  However, in both cases, the risk is
driven
by the presence of chromium.  Chromium usually occurs in two states in the environment, Cr(III)
and Cr(VI).  Chromium-6 is much more toxic but reacts over time to form Cr(III).  The
conservative risk assessment methodology used for this RI assumes all chromium to be Cr(VI),
assumes 8 hours of exposure each day for 175 days per year (the entire period of water
drawdown) for 30 years, uses models to predict airborne particle generation from sediments, and
uses the upper 95 percent confidence level concentrations of contaminants rather than actual
values or means/averages.  Given the extreme conservatism built into the risk assessment, the
fact
that sediments rarely dry out enough to generate dust during the winter months, and the fact
that
the hazard is primarily driven by manganese, the FFA parties have concluded that no real threat
is being posed to the public.  The area within Poplar Creek that is slightly worse Than the
Clinch
River area is within ORR and is controlled so that residential development cannot take place.
The fishermen in question would definitely not be at risk based on exposure durations.
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     Comment:  Mr. Campbell, Ms. Bryan, and the ORREMSSAB question the amount of data
obtained at Kingston City Park.  They wonder if enough sampling occurred and if the samples
were deep enough, and how safe it is for children to swim and wade in these public recreation
areas.

     Response:  In 1991, TVA collected five 30-cm (12-in.) core sediment samples from the
swimming area at 12 recreation areas on the Tennessee River, including Southwest Point Park
(just downstream of Kingston City Park), and 7 areas on the Clinch River.  These data indicate
no health risks in the Kingston area any different from those throughout the state.  DOE has in
the past conducted near-shore sampling throughout the Clinch River/Watts Bar system; those data
support the conclusion that near-shore recreation areas are not contaminated to the extent that
human health risk is a problem for the child recreational user.  A comparison of the TVA data
from Southwest Point Park with the DOE data and preliminary remediation goals from the RI
indicate that the risks associated with this particular recreation area are not high enough to
be of
any concern to the recreational user.  In addition, TDEC recently completed a radiation
screening
of public recreation and access areas along the Clinch River and will make this report available
to the public in March 1997.  TDEC's results indicate background levels of radionuclides at
these
recreation areas.  The radionuclides are known to be a very good indicator of DOE-related
contamination at a site because most of the high releases of contaminants in the past were
accompanied by radioactive contamination.  In summary, DOE, TDEC, and TVA all have
determined that the safety and welfare of recreation area users is not at risk because of DOE-
related contamination (and based on TVA data, any other source of contamination).

     Comment:  The ORREMSSAB recommends that exposure to near-shore sediment should
be included in the swimming/wading scenario.

     Response:  The risks to individuals in the shoreline use scenario were driven by inhalation



of sediments, not dermal contact.  In the summer, when swimming and wading take place, no
inhalation of sediments takes place and risks are low.  Additionally, EPA guidance documents
for conducting risk assessments state that "in most cases it is unnecessary to evaluate human
exposures to sediments covered by surface water."  The surface water tends to be the carrier for
contaminants that will permeate the skin, and evaluation of dermal contact to the water itself
is
sufficient to fully characterize the risks.

     Comment:  On pages 2-8 of the RI/FS it says that sediments were dredged from the
Clinch River between Grubb Island and Melton Hill Dam in 1952 and 1962 and dredged
materials were placed on Grubb and Jones Islands.  Much of this stretch of the river is
downstream and in close proximity to White Oak Creek and is likely to have been contaminated.
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Exposure to these materials was not addressed in the risk assessment and risk remediation of the
islands is not included in the Plan.  The ORREMSSAB recommends that remediation of the
islands or controls on use thereof should be included in the Plan unless it is being addressed
under another activity.

     Response:  TVA, as published in Sediment Characterization Task 2 Instream Contaminant
Study in April 1985, found that samples collected on Grubb Island (CRM 18.3) and Jones Island
(CRM 19.7, 20.1, 20.5, and 20.6) revealed concentrations of contaminants in the range of those
reported for the Tennessee River upstream of any DOE influence, indicating no significant
contamination on the islands.  Additionally, TVA owns these islands and restricts them to
recreational use for which all near-shore sediments in the OU are not a risk.

     Comment:  In Table B-5 (Appendix B, RI/FS), metal concentrations in surface water are
compared to ambient water quality criteria.  One column in this summary table is labeled
"maximum detection limit."  It is unclear whether the column should read "minimum detection
limit" or "maximum detected" and the reader is unable to conclusively compare the data to the
ambient water quality criteria.  The ORREMSSAB recommends that clarity be provided in the
RI/FS report.

     Response:  The column should read "minimum detection limit" and it was presented in
Table B-5 as a way of flagging those criteria for which compliance is difficult to evaluate.  It
is
useful in those cases where all or most values are nondetects and the maximum, detection limit
is less than the criteria.  It also serves to note those criteria/analyte combinations where at
least
some of our data are inadequate (i.e., if the minimum detection limit is greater than the
criterion).  In these situations it is difficult to evaluate compliance, and this table seemed
an
appropriate way to identify these situations.  In general, the detection limits were adequate
for
the purpose of evaluating compliance in those reaches investigated most thoroughly (Poplar
Creek, McCoy Branch, and the lower Clinch River).  Detection limits are less adequate for some
of the upstream "reference" reaches or for certain analytes that Oak Ridge Reservation
Environmental Monitoring (ORREM) measured but the RI team did not.  In both cases, we relied
primarily on ORREM data and we have more problems with detection limits.  As a rule, though,
our data are adequate for contaminants of concern in the reaches of concern.  Neither the RI/FS
nor the proposed plan will be revised; rather, the responses to comments will be documented in



this ROD.
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     Comment:  It is known that people living in areas adjacent to the Operable Unit I ingest
turtle meat.  Sampling of turtle tissue is not reported in the RI/FS or considered in the risk
assessment.  The ORREMSSAB recommends that this potential exposure scenario should be
evaluated and the results included in the plan.

     Response:  Although turtles were not assessed and are not addressed by this ROD, TDEC
has completed a study on PCBs in turtles and the report was made available in May 1997.  It is
expected that the turtles will have concentrations similar to or higher than the fish on which a
risk
assessment was performed.  TDEC is considering the addition of turtles to the advisory program.
Turtles will be sampled as part of the monitoring program associated with the preferred
alternative.

     Comment:  On page 5-19 of the RI/FS it is stated that only adults were considered for
exposure to carcinogens in the risk assessment because the end result would not be substantially
different than if children were considered.  It is generally accepted in the health sciences
community that children may be more susceptible to the effects of carcinogens than adults.
Therefore, the ORREMSSAB recommends that risk calculations for child exposures to
carcinogens should be conducted and the RI/FS amended to include them.  In addition, the
ORREMSSAB recommends that the fact that children were not evaluated when considering
exposure to carcinogens be included in the uncertainty analysis in the RI/FS.  Discussion of
increased susceptibility of children, as well as other populations such as pregnant women,
should
also be included in the uncertainty analysis.

     Response:  Children were evaluated separately for those pathways where differences in
body weight and ingestion patterns cause children to be more susceptible.  (See RI Tables E41
versus E42 and E44 versus E45.)  Even though children have a greater exposure factor compared
with that of adults (a factor of roughly 2; intake is typically half that of adults, but body
weight
is only a fourth), this factor is applicable to only 6 years of the 30-year exposure period for
carcinogens.  The combination of these parameters results in a factor of about 1.2 over the full
30-year exposure period.  Given the uncertainties and considerable conservatism in risk
assessment, this is not considered "substantial."

     Comment:  Ms. Barbara wanted to know why an Environmental Impact Statement (EIS)
wasn't performed instead of an FS.

     Response:  In accordance with DOE policy, separate NEPA documentation is not required
for DOE's CERCLA actions; NEPA values have been incorporated throughout the CERCLA
process (i.e., RI/FS), cumulating in this ROD.
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     Comment:  Mr. Alfred Brooks asked what the primary cause of risk is in fish
consumption.



     Response:  PCB concentrations account for the majority of risk to human health from fish
consumption.

     Comment:  Mr. Phelps asked about genetic damage in fish; stated that the pine tree
damage on ORR was caused by nuclear accidents; asked about 90 Sr sampling; stated that star wars
was a cover-up for 90 Sr dangers; asked about the "bear creek barrier"; wanted to know if the
uranium and mercury formed an amalgam as they mixed in the creeks downstream of Y-12; and
warned against using national security as a reason for not answering questions.

     Response:  The Clinch River and Poplar Creek have the same number of fish deformations
and problems as the national average of 1 to 2 percent, based on approximately 2,000 fish
sampled in the last 5 years.  Pine beetles are known to be the cause of the dead pines.
Strontium-90 was included as an analyte in all appropriate samples taken during the RI.
Strontium-90 tends to be soluble and flow immediately downstream when released into a riverine
environment.  Known sources of 90 Sr throughout ORR are being addressed, and any process
discharges are treated for- 90 Sr before release.  Within the CR/PC OU, all 90 Sr concentrations
are well below the levels known to cause human health risks.  DOE is unaware of the star wars
coverup problem, or of any "bear creek barrier."  Although some industrial processes are capable
of combining mercury and uranium, the natural environment within a creek or river does not
provide the conditions necessary for chemical interaction between these elements.  There are no
known national security issues associated with this project or remedial action.

     Comment:  Mr. Peele asked about the exceedances of ambient water quality concentrations
mentioned in the proposed plan.

     Response:  This ROD does not include surface water.  In upper McCoy Branch
embayment, the AWQC for human recreation was exceeded for arsenic.  This criterion assumes
that X concentration in surface water equals Y concentration in fish tissue (and furthermore
that
Y concentration is harmful to fish, although Y is based on FDA tissue concentrations).  By
sampling fish and analyzing them for arsenic, DOE showed that fish were not being impacted by
the periodic high levels of arsenic in the surface water.  Those arsenic levels did not exceed
drinking water standards.  In Poplar Creek, mercury exceeded the AWQC for fish and aquatic
life but again did not exceed drinking water standards.  Actions ongoing at ORR are addressing
both the source of arsenic to McCoy Branch and the source of mercury to Poplar Creek.  It is
hoped that these actions will eventually lower the surface water concentrations to below the
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AWQC.  Allowing these other actions time to be effective is much more sensible than spending
enormous amounts of time and money attempting to treat McCoy Branch embayment or Poplar
Creek.

     Comment:  Mr. Earl Allred asked if the concentrations of contaminants in fish are getting
lower with time, and if there is anything that can be done other than wait.

     Response:  Fish samples collected after the RI was published do show a definite decrease
in 137 Cs and mercury concentrations in fish tissue from the earlier data used in the RI report.
PCBs are more of an international/regional/statewide problem, and those levels will decline much
more slowly.  PCBs were designed to be very difficult to destroy and they will remain in the
environment and the biota for a longer period of time.  DOE is taking measures to reduce and



eliminate sources of contamination (including PCBs) to the river systems, but with PCBs there
are so many other non-DOE sources that the problem is likely to remain for some time.

     Comment:  Marina Hyman asked if the major concentrations of mercury and arsenic are
on the bottoms of the rivers and creeks, or also on the sides.  She also asked where the
drinking
water for Oak Ridge is collected.

     Response:  The majority of the sediment contamination is within the old river and creek
channels at the bottom.  Where a channel approaches the sides or the banks, some contamination
may be near the shore but would still be submerged beneath the deeper water.  Shallow waters
near the shore typically have much less contamination than the deeper water areas.  Oak Ridge
gets its drinking water from the Clinch River within Melton Hill Lake, where the water meets
drinking water standards and has little if any DOE-related contamination.

ISSUE 3:  MONITORING AND ASSESSMENT PROGRAM

     Comment:  Mr. Campbell asked if the monitoring program would include grab samples
of sediment, and how many years it would last.  The ORREMSSAB suggested that surface water
be included in the monitoring program, that it should include suspended sediment during flooding
or low flow conditions, and that potable water intakes be sampled.  The LOC and the
ORREMSSAB also recommends that turtles be sampled in the monitoring program.  The
ORREMSSAB recommends that plans to inhibit irrigation be included in the monitoring program.
The ORREMSSAB desires to participate in the meetings that will be held to determine the exact
details of the monitoring program.  Ms. Bryan wanted to know if the water intakes are
monitored, what analyses are performed, and under what laws.  Mr. Josh Johnson asked what
projections were made to come up with the $3.6 million cost estimate for the remedial action.
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The LOC questioned if the $3.6 million included the cost of the fish consumption advisory
program, or the revenue loss to downstream communities from loss of tourism.

     Response:  The monitoring program will consist of surface water sampling near municipal
intakes, sediment core samples throughout the OU, fish and turtle samples throughout the OU,
a survey to confirm the effectiveness of the fish consumption advisory program, and a survey to
determine the amount of long-term irrigation occurring within the OU.  The exact locations,
analytes, and numbers of samples will be determined in May 1997 at a meeting with DOE,
TDEC, EPA, and other stakeholders who may desire to send a representative (such as TVA,
COE, and the ORREMSSAB).  The program would last as long as necessary, with regulatory
review at least every 5 years.  With the current amount of data on surface water and the absence
of any real threat to human health from the surface waters within this OU, extensive
storm/drought sampling is not necessary or cost-effective.  Contaminants leaving ORR are diluted
tremendously as they enter Poplar Creek or the Clinch River, and high flow events compound
that dilution.  During low flow periods, very few contaminants will be washing out of the
contaminated areas on ORR to enter the system.  The analyses are performed on unfiltered
samples that include any suspended sediments collected during the sampling event.

     If the survey data indicate that there are people who irrigate to the extent that it could
be
a risk, DOE would address that problem through some type of remedial action.  Similarly, if the
surveys determine that fish consumption is a realistic threat to the local population, DOE would



work with TDEC to address that problem in a protective manner.

     Water intakes are monitored by the treatment plant in order to determine what treatment
techniques will be needed to clean that water to the desired level.  Legally, treatment plants
monitor the water they discharge either to the public utilities or to the environment.  The Safe
Drinking Water Act of 1974 regulates the drinking water plants and determines in part what
analyses they perform.  DOE will monitor the water around the intakes as part of the monitoring
program, and will analyze the samples for all DOE-related contaminants that may pose a risk to
human health.  The waters within the OU already most drinking water standards (other than
possible biological contamination) before the water is run through the treatment plant, which
makes it safe for the public to drink.

     The cost estimate for this monitoring program was based in part on the cost of a similar
program already implemented for Lower Watts Bar Reservoir.  The cost may increase slightly
because the monitoring program is being expanded as a result of public comments.  Not included
in the cost estimate were sampling of turtles, a survey of fish consumers, and a survey for
irrigation activity.  Finally, the cost quoted in the proposed plan was a "present-worth cost,"
and
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was labelled as such.  The present-worth cost of a remedial action is the amount of money that
would have to be invested today at some standard interest rate and rate of inflation to fund the
projected costs out to 30 years.  Thus the present-worth cost may appear low because it is not
the total amount of money that will be spent during those 30 years.  The cost of the fish
consumption advisory program is not included because this is an ongoing program that was in
existence long before this project began and is done to fulfill the requirements of state law.
Any
revenue loss due to decreased tourism is not something that can be calculated readily and would
also not be due solely to DOE contaminants.  PCBs are the primary contaminant of concern in
fish tissue and are attributable to almost every industry and municipality within the watershed.
The advisory program is implemented within this OU in the same manner as it is throughout the
state of Tennessee (and other states as well), and has little to do with DOE influences or
releases.

ISSUE 4:  PRIVATE SECTOR IMPACTS ON THE OPERABLE UNIT

     Comment:  The Roane County Environmental Review Board (RCERB) offers the
following comments:  (1) the Site Background section of the proposed plan should acknowledge
the high state of flux of land use on the ORR; (2) private sector activities in the vicinity of
the
ORR are not closely monitored for releases of contaminants; and (3) the text of the proposed
plan
implies that contaminant sources have been eliminated and that risks will decrease over time.
The
text should clarify if this assumes DOE operations only, or if it considers risks from potential
increases in private sector activities that historically had been done by DOE.  The LOC offered
a related comment:  the proposed plan would have benefitted greatly by the inclusion of NEPA
values into the RI/FS process such that the impact of DOE's changing mission on the ORR would
have been addressed.  This would have included the transfer of DOE waste management activities
to private-sector firms and the range of potential activities within the OU.



     Response:  The changes in land use are not very significant from the standpoint of this
OU.  Current use on ORR is industrial and future land use is assumed to be industrial.  Current
releases from DOE activities are regulated and monitored according to state and federal law, as
will any releases that may occur from future private sector activities.  There is no reason to
believe that private sector activities will release any more contaminants than DOE activities.
We
were unable to find a statement in the proposed plan implying that sources of contamination have
been removed; in fact, on page 3 there is a statement that upstream contaminant sources are
still
present.  DOE cannot be liable or guarantee through this ROD that private sector businesses are
complying with state and federal laws regarding contaminant releases; however, DOE is
addressing its own sources of contamination and it is safe to assume that releases to the OU
will
decline over time.  For a discussion of NEPA's relationship to this process, see the response to
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Ms. Barbara in Issue 2 above.  Again, this OU does not include ORR or surrounding lands, and
the change in land use from DOE industrial to private sector industrial is not expected to
impact
this river system to any significant extent.

ISSUE 5:  SEDIMENT-DISTURBANCE CONTROLS

     Comment:  Mr. Earl Allred asked what limits and permitting would be considered for
dredging in Poplar Creek or the Clinch River, and how would the disposal of the dredged
sediments be handled.

     Comment:  The ORREMSSAB and the RCERB want to know how the proposed dredging
for a barge terminal at ETTP would be handled and would input from downstream users be
solicited.

     Comment:  The RCERB wants to add text that states that "dredging for barge docks" and
"barge activity" will trigger Watts Bar Reservoir Interagency Working Group (WBRIWG)
review.

     Comment:  The LOC recommends that the WBRIWG be expanded to cover other issues
such as fishing and recreation and should include members from the Tennessee Wildlife
Resources Agency; city of Oak Ridge; Roane, Meigs, and Rhea county government; and
possibly other stakeholder groups.

     Response:  The Interagency Agreement for Watts Bar Reservoir Permit Coordination was
established for one reason:  to allow the agencies with permit authority over actions taken in
Watts Bar Reservoir (TVA, COE, and TDEQ) to discuss proposed sediment-disturbing activities
with DOE and EPA relative to any DOE contaminants that may be present in the sediments
before conducting the normal permit review process.  The WBRIWG consists of the above named
groups because of their permit authority or their knowledge of the sediment contamination and
how that contamination may impact the public if disturbed.  The basic process of obtaining a
permit is the same for any organization or individual:  (1) an application is completed and
submitted to TVA/COE/TDEC (depending on scope of activity); (2) if the proposed activity
would occur within Watts Bar Reservoir or its tributaries, the application is forwarded to the
WBRIWG for review; (3) the WBRIWG reviews available data for the location involved or DOE



collects any necessary data on sediment contamination; (4) if the location appears to be
uncontaminated or clean enough to pose no significant health risks, then the application is
forwarded back to TVA/COE/TDEC for their standard review process; and (5) if the location
appears to be contaminated and sediments may pose a health risk, DOE works with the applicant
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to determine how best to approach the conduct of the requested activity (assuming
TVA/COE/TDEC permit the action based on their own statutory program of review).  The
interagency agreement covers any potential sediment-disturbing activity (other than locations
predetermined to be free of DOE-related contaminants) and thus barge terminal construction
would be covered, Barge activity is ongoing on the reservoir and need not be permitted or
reviewed by the working group.

     If dredging is necessary in a location with contaminated sediments, DOE will assume the
financial and waste management responsibility that is over and above the costs that would
normally be incurred and the dredging and subsequent disposal of sediments will take place in
accordance with best management practices and in compliance with all state and federal laws
regarding downstream impacts and disposal of hazardous and/or radioactive materials.  Assuming
that construction of the barge terminal is subject to federal review, it would also be subject
to
public review and comment through the NEPA process.

     Fishing or other recreational activities do not qualify as potential sediment-disturbing
activities and would not fall under the charter for the WBRRVG.  Other agencies under other
laws regulate fishing, wildlife, and boating activities, and general recreation does not seem in
need of regulation.  The use of the WBRIWG to review or permit other activities is not necessary
or legally valid.  The addition of other members and groups to the WBRIWG is unnecessary for
the permitting process as it now works in accordance with the statutory authorities of TVA, COE,
and TDEC.

ISSUE 6:  OTHER CONCERNS

     Comment:  The LOC recommends adding water intakes to the site map and making the
OU boundaries clearer.

     Comment:  The RCERB suggests adding water flow directions to the map.

     Response:  These items will be added to the map in the ROD.

     Comment:  The LOC asks if any steps are being taken to reduce arsenic input to the OU.

     Response:  There are two sites previously used for coal ash disposal upstream of McCoy
Branch embayment on which DOE is completing CERCLA documentation.  This could help
decrease the amount of arsenic leaching from the coal ash into the embayment.  The remedial
action on one of these sites, the Filled Coal Ash Pond, is complete.
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     Comment:  The ORREMSSAB recommends that if Poplar Creek surface water
contamination is seen to increase, DOE review the possibility of treating the whole flow of
Poplar
Creek.

     Response:  Treating the entire flow of Poplar Creek would involve the construction of an
enormous plant with acres of water holding ponds similar to a plant for a large city like New
York City.  The cost of this effort would likely consume DOE's entire Environmental Restoration
budget for several years.  This does not seem reasonable or cost-effective for a creek that did
not
exceed drinking water standards during the RI.

     Comment:  Mary Bryan/the ORREMSSAB desires the opportunity to comment early in
the RI phase of a project.

     Response:  We are currently following the CERCLA process for obtaining public input
and comments.  The DOE public relations department is continuing to work with the
ORREMSSAB and has begun providing early drafts of DOE's CERCLA documents to the
ORREMSSAB for review.

     Comment:  Mr. Peele recommends that DOE issue periodic reminders and begin education
campaigns in the schools regarding the controls and advisories that are part of this remedial
action.

     Response:  The only control really applicable to the general public is the fish consumption
advisory program implemented by TDEC.  DOE will be conducting a survey as part of the
monitoring program to determine whether this program is entirely effective.  Should the program
be found ineffective, DOE will work with TDEC to increase public awareness of these controls.
The same holds true for irrigation practices within the OU.  The sediment disturbance controls
are for deep sediments that are not exposed to the general public and cannot legally be removed
or disturbed without following the permitting process of TVA, COE, and TDEC.

     Comment:  Riley Sain recommends that DOE, in the final ROD, (1) clearly state that
surface waters are not included in this OU, (2) identify the OUs to which these waters have been
relegated, and (3) provide an estimate of the schedule under which the public can anticipate a
final ROD on this portion of the environment surrounding the ORR.

     Response:  The ROD does state that surface waters are not part of this OU.  The surface
waters will be formally placed into another OU, although they will be monitored as part of the
monitoring program mandated in this ROD to allow DOE and the public to note the changes in

JT00539611.1WR/MBH                    3-15                        August 28, 1997

contamination levels that occur over time.  When DOE has completed the CERCLA actions that
are addressing the sources of contaminants entering these surface waters, data will be gathered
through the monitoring program to verify that the two AWQC which were exceeded either have
or have not been met.  Addressing these downstream surface waters prior to completing the
upstream cleanup activities would not be the most effective way to handle this problem; however,
if after DOE completes source cleanups the surface waters still fail to meet AWQC, DOE will
take steps to solve this problem.



     Comment:  The Friends of Oak Ridge National Laboratory, Alfred Brooks, and Stuart
Clark all recommend that DOE implement the alternative selected in the Proposed Plan.

     Response:  That is being accomplished through the formal CERCLA process and the
approval of this ROD.
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OAK RIDGE RESERVATION (USDOE)

Site Information:

Site Name: OAK RIDGE RESERVATION (USDOE)
Address: OAK RIDGE, TN

 
EPA ID: TN1890090003
EPA Region: 04

 

Record of Decision (ROD):

ROD Date: 09/24/1997
Operable Unit: 14
ROD ID: EPA/541/R-97/210
 
Media: Groundwater,Soil,Sediment(s),Surface waters

 
Contaminant: Polychlorinated biphenyls (PCBs), cesium 137, cobalt 60, plutonium

239, plutonium 238, strontium 90
 

Abstract: Oak Ridge Reservation (ORR) is located in Anderson and Roane
Counties near the city of Oak Ridge in East Tennessee,
approximately 20 miles northwest of Knoxville, Tennessee. The
reservation comprises 35,300 acres of federally-owned land and
houses and three major installations: the Oak Ridge National
Laboratory (ORNL), the Oak Ridge Y-12 Plant, and the East
Tennessee Technology Park (formerly the Oak Ridge K-25 Site or
Oak Ridge Gaseous Diffusion Plant).ORNL is subdivided into
various watersheds. The surface impoundments Operable Unit
(SIOU) is in the Bethel Valley watershed and consists of
Impoundment A (3524), Impoundment B (3513), and Impoundments
C and D (3539 and 3540). SIOU is in the south-central part of
ORNL's main plant area, north of White Oak Creek.The
impoundments were used to manage low-level radioactive liquid
wastes generated from experiments and material processing at
ORNL. Sediments are radiologically and chemically contaminated.
Impoundments A and B are unlined and release contaminants to the
environment as a result of groundwater intrusion. Water covering the
sediments in these two impoundments provides radiation shielding
and prevents airborne release of sediments. Impoundments C and D
are clay-lined, not in contact with groundwater, and are not known to
be leaking. Other sources in Bethel Valley also contribute to
groundwater contamination, which could continue to contaminate



surrounding soils after remediation of the impoundments.The
primary chemicals of concern identified in the SIOU sediments are
mercury and polychlorinated biphenyls (PCBs). The principal
radionuclides of concern are Americium 24, Cesium 137, Cobalt 60,
Plutonium 238, Plutonium 239, and Strontium 90.Impoundment A
was excavated in natural clay in 1943 and used for short-term storage
of wastewater and final precipitation of radioisotopes before
discharge to White Oak Creek. This impoundment initially consisted
of two unlined impoundments separated by a berm. In the early
1950s, the berm separating the impoundments was removed, forming
one impoundment that received process wastewater only. From 1949
to 1957, effluent from Impoundment A was pumped to Impoundment
B. In 1957, the process waste treatment plant (PWTP) was placed on
line; Impoundment A was used as an equalization basin for
intermediate storage and collection of process wastewater for the
treatment plant until 1989. Impoundment A was used recently as an
emergency storage basin for overflow from the process wastewater
storage tanks during storms. This impoundment is no longer needed
for overflow because a surge tank installed in June 1996 provides
adequate storage capacity.Impoundment A contains approximately
1,400 cubic yards of low-level radioactive sediment.Impoundment B
was excavated in natural clay in 1944, is unlined, and was used as a
settling basin for low-level radioactive waste streams that were
diluted with process wastewater. From 1994 to 1947, excess water in
the impoundment flowed through pipes on the impoundment's
southern berm directly into White Oak Creek. These pipes were
plugged in 1947. From 1957 to 1976, Impoundment B received
waste that did not require treatment in PWTP. Wastewater from
PWTP was also discharged into the impoundments to allow
particulate settling. The impoundment has not been used since 1976.
Over the past few years, seep through the southern berm of this
impoundment has discharged to White Oak Creek. Temporary
corrective actions have been implemented to mitigate this problem
until a final remedy for the impoundments in completed.
Impoundment B contains approximately 3,160 cubic yards of
low-level radioactive sediment. The sediment is not Resource
Conservation and Recovery Act (RCRA) -hazardous waste, and PCB
levels are less than 50 parts per million (ppm).Impoundments C and
D are compacted clay-lined impoundments built in 1964 to receive
process wastewater from Building 4500. Historically, if contaminant
levels were acceptable, the process waste was discharged into White
Oak Creek after verification of radionuclide content and pH
adjustments of water in the ponds. Impoundments C and D were
taken out of service in 1990 but were available for overflow from the
process wastewater storage tanks during storms until the new surge
tank was installed in June 1996.



 
Remedy: This response action fits into the overall ORR cleanup strategy by

addressing treatment and removal of contaminated sediment, water,
and incidental soils at SIOU. The selected remedy address the
principal threats to industrial workers and mitigates the release of
contamination to groundwater by removal of the sediments from
SIOU, and transport of all treated waste to an approved disposal
facility and Envirocare of Utah, Inc. The selected remedy includes:
removal of surface waters, sediments, and approximately 1/10 foot of
subimpoundment soil within SIOU; discharge of surface water to the
existing PWTP; treatment of sediments to meet applicable or
relevant and appropriate requirements (ARARs) and disposal facility
waste acceptance criteria (WAC); containerization of the treated
wastes; and transport of treated waste to appropriate waste disposal
facilities and disposal therein. The remedy calls for wastes other than
those characterized as PCB waste to be disposed of at NTS or
another appropriate facility.The remedy calls for wastes
characterized as PCB waste to be treated to a level equivalent to
destruction by incineration before off-site disposal at Envirocare.
EPA is promulgating a revision to the Toxic Substances Control Act
of 1976 (TSCA) PCB disposal regulations, which may impact the
requirements for this action at Impoundments C and D. Should 40
Code of Federal Regulations (CFR) 761 be revised to offer other
options in the handling, treatment, and disposal of PCB wastes,
alternate endpoints in compliance with the new regulation will be
documented and used, as appropriate.

 
Text: Full-text ROD document follows on next page.
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                                  PREFACE

      This Record of Decision for the Surface Impoundments Operable Unit,
      Oak Ridge National Laboratory, Oak Ridge, Tennessee (DOE/OR/02-
      1630&D2) was prepared in accordance with requirements under the
      Comprehensive Environmental Response.  Compensation, and Liability
      Act of 1980 to present the selected remedy for the Surface



      Impoundments Operable Unit (SIOU) to the public.  This work was
      performed under Work Breakdown Structure 1.4.12.6.1.01 (Activity
      Data Sheet 3301, "ORNL WAG 1").  This document provides
      information about the selected remedy, which includes removal of
      surface water and sediments within the SIOU; construction of treatment
      facilities; treatment of the sediments, as required to meet disposal facility
      waste acceptance criteria; containerization of treated waste; and transport
      of all treated waste to Envirocare of Utah, the Nevada Test Site, or other
      appropriate facilities.  This document also relies on information from the
      remedial investigation/feasibility study (DOE/OR/02-l346&D2), the
      proposed plan (DOE/OR/01-1427&D3/R1), and an engineering support
      study (X-OE-791).

              ACRONYMS AND ABBREVIATIONS

Am             americium
ARAR           applicable or relevant and appropriate requirement
CERCLA         Comprehensive Environmental Response, Compensation, and Liability
               Act of 1980
CFR            Code of Federal Regulations
Ci             curie
Co             cobalt
Cs             cesium
DOE            U.S. Department of Energy
DOT            U.S. Department of Transportation
EIS            environmental impact statement
Envirocare     Envirocare of Utah, Inc.
EPA            U.S. Environmental Protection Agency
FFA            Federal Facility Agreement
FS             feasibility study
ft             foot
ha             hectare
km             kilometer
LDR            land disposal restriction
M              meter
M&I            management and integration
mrem           millirem
NCP            National Oil and Hazardous Substances Pollution Contingency Plan
NEPA           National Environmental Policy Act of 1969
NPDES          National Pollutant Discharge Elimination System
NTS            Nevada Test Site
O&M            operation and maintenance
ORNL           Oak Ridge National Laboratory
0RR            Oak Ridge Reservation
ORREMSSAB      ORR Environmental Management Site Specific Advisory Board
OU             operable unit
PCB            polychlorinated biphenyl
ppm            parts per million
PWTP           Process Waste Treatment Plant
Pu             plutonium



RCRA           Resource Conservation and Recovery Act of 1976
rem            roentgen equivalent man
RFP            request for proposal
RI             remedial investigation
ROD            record of decision
SIOU           Surface Impoundments Operable Unit
Sr             strontium
TDEC           Tennessee Department of Environment and Conservation
TSCA           Toxic Substances Control Act of 1976
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           ACRONYMS AND ABBREVIATIONS (continued)

USC             United States Code
WAC             waste acceptance criteria
yd              yard
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                              PART 1.  DECLARATION
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                            SITE NAME AND LOCATION

U.S. Department of Energy
Oak Ridge Reservation
Surface Impoundments Operable Unit
Oak Ridge National Laboratory
Oak Ridge, Tennessee

                         STATEMENT OF BASIS AND PURPOSE

      This record of decision (ROD) presents the selected remedial action for the Surface
Impoundments Operable Unit (SIOU) on the U.S. Department of Energy (DOE) Oak Ridge
Reservation (ORR) in Oak Ridge, Tennessee.  The action was chosen in accordance with the
Comprehensive Environmental Response.  Compensation, and Liability Act of 1980 (CERCLA),
as amended by the Superfund Amendments and Reauthorization Act of 1986, 42 United States
Code (USC) 9601 et seq. and, to the extent practicable, the National Oil and Hazardous
Substances Pollution Contingency Plan (NCP).



      This decision is based on the administrative record for SIOU, including the remedial
investigation (RI)/feasibility study (FS) (DOE 1995), proposed plan (DOE 1997a), the
engineering support study (Energy Systems 1996), and other documents for this site.

      DOE is the lead agency for this action.  The U.S. Environmental Protection Agency
(EPA) and the Tennessee Department of Environment and Conservation (TDEC) are supportive
agencies as parties of the Federal Facility Agreement (FFA) for this response action.  EPA and
TDEC concur with the selected remedy.

                              ASSESSMENT OF THE SITE

      Actual or threatened releases of hazardous substances from SIOU, if not addressed by
implementing the response action selected in this ROD, may present an imminent and substantial
endangerment to public health, welfare, or the environment.
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                        DESCRIPTION OF THE SELECTED REMEDY

      This response action fits into the overall ORR cleanup strategy by addressing treatment
and removal of contaminated sediment, water, and incidental soils at SIOU.  The selected remedy
addresses the principal threats to industrial workers and mitigates the release of contamination
to groundwater by (1) removal of the sediments from SIOU and (2) transport of all treated waste
to an approved disposal facility [e.g., Nevada Test Site (NTS) and Envirocare of Utah, Inc.
(Envirocare)].  The selected remedy, which is Alternative 6 in the FS and the proposed plan and
is described in Part 2 of this ROD, includes (1) removal of surface waters, sediments, and
approximately 0.03 m (0.1 ft) of subimpoundment soil within SIOU; (2) discharge of surface
water to the existing Process Waste Treatment Plant (PWTP); (3) treatment of sediments to meet
applicable or relevant and appropriate requirements (ARARs) and disposal facility waste
acceptance criteria (WAC); (4) containerization of the treated wastes; and (5) transport of
treated
waste to appropriate waste disposal facilities and disposal therein.  The remedy calls for
wastes
other than those characterized as polychlorinated biphenyl (PCB) waste to be disposed of at NTS
or another appropriate facility.

      The remedy calls for wastes characterized as PCB waste to be treated to a level equivalent
to destruction by incineration (< 2 ppm. PCB) before off-site disposal at Envirocare.  EPA is
promulgating a revision to the Toxic Substances Control Act of 1976 (TSCA) PCB disposal
regulations, which may impact the requirements for this action at Impoundments C and D.
Should 40 Code of Federal Regulations (CFR) 761 be revised to offer other options in the
handling, treatment, and disposal of PCB wastes, alternate endpoints in compliance with the new
regulation will be documented and used, as appropriate.  Concurrence from EPA and TDEC will
be obtained before altering the selected remedy to follow the revised regulation, if
promulgated.

                              STATUTORY DETERMINATIONS

      The selected remedy protects human health and the environment, complies with federal
and state requirements that are legally applicable or relevant and appropriate to the remedial



action, and is cost-effective.  This remedy uses permanent solutions and alternative treatment
or
resource recovery technologies to the maximum extent practical and satisfies the statutory
preference for remedies that reduce toxicity, mobility, or volume as a principal element.

      The selected remedy effectively addresses the contaminant sources that are included in the
scope of the action for SIOU and, on completion of the remedial action, no additional studies or
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reviews will be required under this ROD to ensure that the remedy for SIOU surface water and
sediment continues to adequately protect human health and the environment.  While sources
within the scope of the SIOU are addressed, it is recognized that the surface impoundments are
within an industrial complex with other sources of contamination and impacted environmental
media, including contamination in groundwater and surface soils within the boundaries of SIOU.
The Bethel Valley watershed decision-making process, which includes the surface impoundments
area, will address residual contamination at the site.
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                        PART 2.  DECISION SUMMARY
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                 SITE NAME, LOCATION, AND DESCRIPTION

      Figure 2.1 shows ORR in Anderson and Roane Counties near the city of Oak Ridge in
East Tennessee, approximately km (20 miles) northwest of Knoxville, Tennessee.  The
reservation comprises 14,300 ha (35,300 acres) of federally owned land and houses three major
installations -the Oak Ridge National Laboratory (ORNL), the Oak Ridge Y-12 Plant, and the
East Tennessee Technology Park (formerly the Oak Ridge K-25 Site or Oak Ridge Gaseous
Diffusion Plant).



      ORNL is subdivided into various watersheds.  SIOU is in the Bethel Valley watershed and
consists of Impoundment A (3524), Impoundment B (3513), and Impoundments C and D (3539
and 3540).  SIOU is in the south-central part of ORNL's main plant area, north of White Oak
Creek (Fig. 2.2).

                SITE HISTORY AND ENFORCEMENT ACTIVITEES

      The impoundments were used to manage low-level radioactive liquid wastes generated
from experiments and material processing at ORNL.  Sediments are radiologically and chemically
contaminated.  Impoundments A and B are unlined and release contaminants to the environment
as a result of groundwater intrusion.  Water covering the sediments in these two impoundments
provides radiation shielding and prevents airborne release of sediments.  Impoundments C and
D are clay-lined, not in contact with groundwater, and are not known to be leaking.  Other
sources in Bethel Valley also contribute to groundwater contamination, which could continue to
contaminate surrounding soils after remediation of the impoundments.

      The primary chemicals of concern identified in the SIOU sediments are mercury and
PCBs.  The principql radionuclides of concern and their estimated activity (in curies) are 241Am
(3), 137 Cs (133), 60 Co (1), 238 Pu (< 1), 239 Pu (7), and 90 Sr (36).

IMPOUNDMENT A (3524)

      Impoundment A was excavated in natural clay in 1943 and used for short-term storage of
wastewater and final precipitation of radioisotopes before dischirge to White Oak Creek.  This
impoundment initially consisted of two unlined impoundments separated by a berm.  In the early
1950s, the berm separating the impoundments was removed, forming one impoundment that
received process wastewater only.  From 1949 to 1957, effluent from Impoundment A was
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pumped to Impoundment B (3513).  In 1957, the PWTP was placed on line; Impoundment A was
used as an equalization basin for intermediate storage and collection of process wastewater for
the treatment plant until 1989.  Impoundment A was used recently as an emergency storage basin
for overflow from the process wastewater storage tanks during storms.  This impoundment is no
longer needed for overflow because a surge tank installed in June 1996 provides adequate storage
capacity.

      Impoundment A contains approximately 1,100 m 3 (1,400 yd 3) of low-levei radioactive



sediment.  The sediment is not hazardous waste as defined by the Resource Conservation and
Recovery Act of 1976 (RCRA), and PCB levels are < 50 ppm.

IMPOUNDMENT B (3513)

      Impoundment B was excavated in natural clay in 1944, is unlined, and was used as a
settling basin for low-level radioactive waste streams that were diluted with process
wastewater.
From 1944 to 1947, excess water in the impoundment flowed through pipes on the
impoundment's southern berm directly into White Oak Creek.  These pipes were plugged in
1947.  From 1957 to 1976, Impoundment B received waste that did not require treatment in
PWTP.  Wastewater from PWTP was also discharged into the impoundment to allow particulate
settling.  The impoundment has not been used since 1976.  Over the past few years, seeps
through the southern berm of this impoundment have discharged to White Oak Creek.
Temporary corrective actions have been implemented to mitigate this problem until a final remedy
for the impoundments is completed.

      Impoundment B contains approximately 2,400 m 3 (3,160 yd 3) of low-level radioactive
sediment.  The sediment is not RCRA-hazardous waste, and PCB levels are < 50 ppm.

IMPOUNDMENTS C AND D (3539 AND 3540)

      Impoundments C and D are compacted clay-lined impoundments built in 1964 to receive
process wastewater from Building 4500.  Historically, if contaminant levels were acceptable the
process waste was discharged into White Oak Creek after verification of radionuclide content and
pH adjustments of water in the ponds.  Wastewater from Building 4500 exceeding acceptable
limits was pumped to Impoundment A (3524) before treatment at PWTP.  Impoundments C and
D were taken out of service in 1990 but were available for overflow from the process wastewater
storage tanks during storms until the new surge tank was installed in June 1996.

JT00409707 IML.CJE                        2-5                        September 15, 1997

      Impoundments C and D contain < 30 m 3 (40 yd 3) of sediment with very low levels of
radioactive contamination (0.3 Ci).  PCB levels are between 50 and 500 ppm.  Further
characterization is needed to confirm whether the waste meets the definition of RCRA-hazardous
waste.  Details of the sampling and characterization plan will be approved by TDEC and EPA.

                          HIGHLIGHTS OF COMMUNITY PARTICIPATION

      DOE issued the proposed plan for SIOU June 30, 1997.  DOE published a public notice
about the project in the Knoxville News-Sentinel, The Roane County News, and The Oak Ridger
June 30, 1997, and set a public comment period from June 30, 1997 to July 30, 1997.  DOE held
a public meeting March 30, 1995, to provide information about SIOU.  A public meeting
July 15, 1997, presented the preferred alternative described in the proposed plan and solicited
public input.  All public comments on the proposed plan are identified and addressed in the
"Responsiveness Summary" section of this ROD.

                     PROJECT SCOPE AND SUMMARY OF SITE CHARACTERISTICS

      The purpose of this project is reduction of risk by cleanup and remediation of the four



surface impoundments.  Media specifically included in the scope of this project are the surface
water and sediment in the impoundments that resulted from liquid waste treatment.  Incidental
soil that may be encountered during sediment and water remediation will be handled
appropriately.  Groundwater and surface soils within the boundaries of SIOU will be specifically
addressed under the Bethel Valley watershed ROD.

      For remediation options involving waste removal or relocation on site, DOE anticipates
that the impoundments will be excavated to 0.03 m. (0.1 ft) below the as-built elevation of the
floor of the impoundment excluding bedrock and riprap.  Depths of subimpoundment soil removal
will be developed in the remedial action work plan.  Sediments and surface water are the media
of concern at SIOU and account for more than 95 percent of the site contamination.  Excavation
of the sediment and an additional 0.03 m (0.1 ft) of the natural or compacted subimpoundment
clay will ensure that the remedial action objectives have been met, releases from SIOU
contaminant sources will be minimized, and risks resulting from these releases will not exceed
acceptable levels in nearby surface waters of White Oak Creek.
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      Table 2.1 provides a summary of contaminant concentrations and sediment volumes in the
impoundments.  Other site characteristics are provided under "Site History and Enforcement
Activities."

SUMMARY OF SITE RISKS

      The risk assessment presented in Chapter 3 and Appendix C of the RI/FS contains a
detailed discussion of site risks.  Ecological and human health risk summaries follow.

ECOLOGICAL RISKS

      The ecological risk assessment evaluated risks to aquatic (such as fish) and piscivorous
(fish-eating, such as raccoons and birds) wildlife receptors.  Risk and hazards were calculated
at
likely exposure locations using current contaminant concentrations, and contaminant
concentrations were modeled for future conditions.  Estimated contaminant concentrations were
compared to acceptable wildlife exposure levels based upon National Ambient Water Quality
Criteria.

      In the RI, exposures of wildlife receptors in the impoundments were clearly unacceptable.
Exposure levels are exceeded for aquatic receptors in White Oak Creek and White Oak Lake,
although exposures are not completely due to contamination originating from SIOU.  The SIOU
contribution to ecological risk is reduced because leaks are controlled in the Impoundment B
berm.

HUMAN HEALTH RADIOLOGICAL RISKS

      Radiation levels in the sediments at SIOU are extremely hazardous.  Without the water
cover on Impoundments A and B providing shielding from radiation, an industrial worker on the
bank of an impoundment would receive the maximum allowable annual occupational dose of
5 rem in approximately 100 hours from direct exposure to gamma radiation.  In addition, if the
sediments dried up and became airborne, inhalation of alpha-emitting radionuclides, including



plutonium and americium, would greatly increase the risk of lung cancer over a widespread area.

      DOE mandates institutional controls to ensure regulatory compliance for exposures to on
site individuals and to prevent long-term direct contact with the sediments, which would result
in a near certain probability of cancer.  Radiological risks to future on-site employees and
residents were evaluated, assuming 5 days during which the water cover over Impoundment A

JT00409707 IML.CJE                     2-7                    September 15, 1997

<IMG SRC 97210E>

of cancer over those expected under natural conditions).  Sufficiently conservative assumptions
were used to estimate these risk levels:  it is very unlikely; that the risks are
underestimated.

      If uncontrolled, the principal, short-lived radionuclides of concern (90 Sr, 137 Cs, and
60 Co)
would be expected to present unacceptable risks for hundreds of years.  The principal long-lived
radionuclides of concern (238 pu, 239 pu , and 241 Am) would present unacceptable risks for
thousands
of years or more.

HUMAN HEALTH CHEMICAL RISKS

      Risks to current and future on-site employees from heavy metals and organic chemical
carcinogens were calculated to be acceptable, as were risks to future residents beyond the
current
DOE boundary at Clinch River near White Oak Creek.

      Based on the results of modeling contaminant migration unacceptable risks were estimated
for future residential use of surface water by receptors at White Oak Creek (2 x 10 -3) and at
White Oak Dam (8 x 10 -4) (i.e., 2 in 1,000 and 8 in 10,000 additional cases of cancer over
those
expected under natural conditions).

      Chemical carcinogenic risks calculated for the exposure scenarios were always less
significant than radiological risks in all scenarios.  For example, the maximum chemical risk
calculated was 2 x 10 -3 for future on-site residents, compared to a radiological risk of 2 x 10
-1
for the same exposure scenario (i.e., 2 in 1,000 and 2 in 10 additional cases of cancer over
those
expected under natural conditions).  Actions taken to reduce radiological risk would effectively
reduce chemical risk.



DESCRIPTION OF ALTERNATIVES

      Alternatives were developed in Chapters 4 and 5 and Appendix D of the RI/FS to achieve
the following remedial action objectives:

      •  prevent direct exposure to, direct contact with, and inhalation or ingestion of
         contaminated sediments by humans and animals;

      •  prevent movement of contaminants to groundwater and surface water;
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      •  control failure of the impoundments' berms and embankments; and

      •  prevent the bioaccumulation of contaminants in ecological receptors.

      The alternatives evaluated in the FS ranged from no action to complete removal of
contaminated sediments with off-site disposal.  The alternatives were screened, based on
effectiveness, implementability, and cost, to develop a shorter list of alternatives for
detailed
analysis.  The final alternatives retained for detailed development and analysis in the FS
include
the following:

      •  Alternative 1 - no action
      •  Alternative 2 - multilayer cap and institutional controls
      •  Alternative 3 - consolidation cell with simple dewatering
      •  Alternative 4 - consolidation cell with ex situ treatment
      •  Alternative 5 - off-SIOU consolidation cell
      •  Alternative 6 - removal, treatment, and disposal

      After the FS for SIOU was issued, an engineering support study (Energy Systems 1996)
was performed and additional characterization information was obtained.  These data were
incorporated into the alternatives discussed in the proposed plan.  EPA, TDEC, and DOE agreed
that only three alternatives warranted detailed discussion in the proposed plan.  They are
Alternative 1-no action, Alternative 3-on-site consolidation cell, and Alternative 6-removal,
treatment, and disposal.

      All alternatives assume that all water removed from the impoundments would be created
at the existing PWTP.  Natural disasters such as earthquakes, floods, and tornados are
considered
in the design for all alternatives except the no action alternative.

      The radioactivity levels of the sediment in the impoundments require that remedial design
(1) protect workers from exposure to gamma radiation and (2) contain sediment to prevent
airborne releases of alpha-emitting radionuclides.  Engineering controls (such as radiation
shielding, double-contained piping, and remotely operated equipment) and operational controls
(such as establishing contamination zones, providing high levels of personal protective
equipment,



restricting access to only qualified and necessary personnel, monitoring exposures, and
monitoring and controlling processes) were included for each alternative to address radiation
hazards.
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      Following are descriptions of the six alternatives considered in the RI/FS.  The costs are
revisions to the initial estimates in the RI/FS developed nearly 3 years ago.  These costs were
reviewed and updated before issuing the proposed plan June 30, 1997.  On July 17, 1997, DOE
released the request for proposal (RFP) for the management and integration (M&I) contract.  The
ROD cost estimates have been revised to reflect the M&I contract approach.  Detailed cost
estimates from the proposed plan and this ROD are available at the Information Resource Center,
105 Broadway Avenue.  Oak Ridge, Tennessee, to support the cost shown for Alternatives 1, 3,
and 6.  Alternatives 2, 4, and 5 were not analyzed in detail in the proposed plan, costs for
these
alternatives have been modified for consistency, but a less detailed analysis has been
performed.

                            ALTERNATIVE 1-NO ACTION

      Total capital cost:  $0 million
      Present value of capital cost:  $0 million
      Time to implement:  0 years
      Annual operation and maintenance (O&M) cost, years 1-30:  $167,000
      Present value of total O&M cost:  $1.82 million

      Alternative 1 assumes that existing institutional controls are maintained for a reasonable
period (e.g., 30 years).  These controls include restricting access to contaminated areas with
fences and guards, establishing and marking radiation areas, training workers, training or
escorting visitors, monitoring radiation levels at the impoundments, monitoring exposure to each
employee and visitor, and maintaining water cover on the impoundments for shielding and
containment of the sediments.  After this period, the site is assumed to be abandoned.  This
alternative makes no new provisions for containment, removal, treatment, or disposal of wastes.
Unacceptable risks are present at all receptor locations considered after loss of institutional
controls.

      The no action alternative does not meet the remedial action objectives or CERCLA
requirements for protection of human health and the environment.
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                    ALTERNATIVE 2-MULTILAYER CAP AND INSTITUTIONAL
                                      CONTROLS



      Total capital cost:  $6.12 million
      Present value of capital cost:  $5.28 million
      Time to Implement:  1.75 years
      Annual O&M cost, years 1.75-30:  $77.000
      Present value of total O&M cost:  $586,000

      Alternative 2 proposes installation of a multilayer cap over the impoundments to prevent
airborne contamination and direct exposure.  Institutional controls would limit access to
groundwater.  White Oak Creek, and White Oak Lake to control exposure to contaminants
released from SIOU.  Surface water in the impoundments, which would be removed during cap
installation, would be treated at the PWTP.  Releases of contamination to groundwater and
eventually to surface water would continue.

      This alternative does not meet the remedial action objective of preventing movement of
contaminants to groundwater and surface water.  It would not meet some ARARs, and waivers
for those ARARs would not be justifiable.

                 ALTERNATIVE 3-ON-SITE CONSOLIDATION CELL

      Total capital cost:  $12.4 million
      Present value of capital cost:  $10.2 million
      Time to implement:  4 years
      Annual O&M cost, years 5-30:  $86,000
      Present value of total O&M cost:  $554,000

      Alternative 3 includes constructing an engineered consolidation cell at Impoundment A
(3524) and consolidating the sediment from all impoundments into the cell.  Surface water from
the impoundments and leachate collected from the consolidation cell would be discharged to
PWTP.  Approximately 0.03 m (0.1 ft) of subimpoundment soil would be removed from all
impoundments (see "Project Scope and Summary of Site Characteristics") and placed in the
consolidation cell.  This alternative meets all remedial action objectives and would isolate the
wastes sufficiently to protect human health and the environment.  Federal institutional controls
at the consolidation cell site would be required indefinitely because chemical constituents in
the
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waste would remain hazardous forever and some radioactive constituents (americum and
plutonium) have half-lives of thousands or tens of thousands of years.

      To develop the consolidation cell, the waste from Impoundments C and D would be
transferred to Impoundment B, and Impoundments C and D would be filled to provide a staging
area for remediating the large impoundments.  The waste in Impoundment A would be transferred
to Impoundment B.  The bottom liner of the consolidation cell with leachate collection detection
system would be installed in the empty Impoundment A.

      All the sediment in Impoundment B-which would also store waste from Impoundments
A, C, and D-would be transferred to the consolidation cell.  A temporary cap would be placed
over the waste.  After the waste is dewatered through the leachate collection system and no
further settlement is expected, a final cap would be installed.



      The consolidation cell would be inspected and maintained on a regular basis.
Institutional
controls would prohibit industrial use of the surface of the consolidation cell, although access
to
the cap for recreational activities would be permissible.  No activities that disturb the cap
(e.g.,
underground utilities, building foundations, etc.) would be allowed.  No institutional controls
on
the remainder of the site would be needed for contamination within the scope of SIOU.  Residual
contamination on the remainder of the site would be addressed in the Bethel Valley watershed
ROD.

      Additional detail can be found in Section 5.2.3 of the RI/FS.  Figure 2.3 is a cross
section
of the consolidation cell during different phases of construction and operation.

      Alternative 3 would require a CERCLA waiver from the TSCA requirement that PCB
wastes be disposed of at least 15 m (50 ft) above the high water table [40 CFR 761.75(b)(3)].
TSCA regulations do not specify the permeability of the media between the waste and the water
table.  The proposed compacted clay liner for Alternative 3 would retard migration of PCBs more
effectively than most unconsolidated soils.  The proposed combination of a clay liner with a
leachate collection/detection system and a geomembrane liner would provide even greater
protection.  A waiver would be justified based on equivalent protectiveness provided by the
liner.
Alternative 3 would comply with all other ARARs.
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                ALTERNATIVE 4-CONSOLIDATION CELL WITH EX SITU
                                 TREATMENT

      Total capital cost:  $33.9 million
      Present value of capital cost:  $25.9 million
      Time to implement:  4 years
      Annual O&M cost, years 5-30:  $82,000
      Present value of total O&M cost:  $532,000

      Alternative 4 would add an ex situ treatment step to the operations proposed for
Alternative 3.  After transfer of all sediment into Impoundment B and construction of the
consolidation cell liner in the empty Impoundment A, waste would be solidified in a new
treatment facility similar to the facility described in Alternative 6.  After curing in forms,
the
solidified waste would be moved into the consolidation cell and the cell would be capped.



      Alternative 4 was not addressed in detail in the proposed plan because it is substantially
similar to Alternative 3 with treatment (solidification) incorporated.  This treatment would be
similar to the solidification process described for Alternative 6.  As for Alternative 3,
Alternative
4 would need a waiver from TSCA siting criteria.  If wastes from Impoundments C and D are
determined to be hazardous under RCRA regulations, additional waivers could also be needed
depending on the results of engineering support studies regarding the effectiveness of the
treatment process.

                   ALTERNATIVE 5-OFF-SIOU CONSOLIDATION CELL

      Total capital cost:  $16.0 million
      Present value of capital cost:  $12.6 million
      Time to implement:  3.5 years
      Annual O&M cost, years 3.5-30:  $79,000
      Present value of total O&M cost:  $532,000

      Alternative 5 is the same as Alternative 3, except that the disposal cell would not be at
the
SIOU site in the main area of ORNL.  The location assumed in the FS is at ORNL near the
Process Waste Sludge Basin, one of several small impoundments with similar wastes that could
also be consolidated in the cell.  Sediment would be removed from the impoundments,
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transported by tanker truck or pipeline to the newly constructed disposal cell, and dewatered in
the cell as described for Alternative 3.  The cap and institutional controls would also be as
described for Alternative 3.

      Alternative 5 was not addressed in detail in the proposed plan because it is substantially
similar to Alternative 3 except for the location of the constructed consolidation cell.
Alternative 5
would need the same waiver from TSCA siting criteria as Alternative 3.

               ALTERNATIVE 6-REMOVAL, TREATMENT, AND DISPOSAL

      Total capital cost:  $47.4 million
      Present value of capital cost:  $38.7 million
      Time to implement:  4 years
      Annual O&M Cost, years 5-9:  $44,000
      Present value of total O&M cost:  $108,000

      Alternative 6 is a two-stage process that includes removal of all sediments within SIOU,
treatment of sediments to meet ARARs and disposal facility WAC, containerization of treated
wastes, and transport of all treated waste to appropriate waste disposal facilities.  The
process for
addressing Impoundments A and B is shown in Figure 2.4.



      The first stage, remediation of Impoundments C and D, will be a stand-alone project.
Impoundments C and D will be resampled using an approved sampling plan.  The sediments in
Impoundments C and D will be removed by manual pumping or dredging as described for
Alternative 3 or by other appropriate methods.  Approximately 0.03 m (0.1 ft) of clay liner
below the sediment will be excavated to ensure that the sediment has been removed.  Based on
the sampling results, the waste removed from the small impoundments will be treated as needed
to meet WAC at Envirocare.

      Current data suggest that PCB concentrations are > 50 ppm and, consequently, the wastes
would require either disposal by incineration in a permitted chemical waste landfill.
Incineration requires destruction of PCBs to < 2 ppm.  If concentrations > 50 ppm are verified
during resampling, an alternate method of destruction for PCBs (rather than incineration or
disposal in a PCB landfill) would be required because there are currently no incinerators or
chemical waste landfills that can accept waste materials that contain mixed PCBs and
radiological
contaminants.  At present, there are no known commercial vendors who have treated PCBs to
< 2 ppm in a radioactive matrix containing transuranic elements.  DOE will solicit proposals
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from vendors of various PCB destruction technologies.  DOE will evaluate the vendors and
technologies and select the safest and most cost-effective technology.  Chemical dechlorination
is the proposed PCB destruction technology considered in the cost estimate.

      EPA has proposed revisions to the regulations concerning treatment of PCB-contaminated
waste that may alter the destruction requirements.  If these revisions are promulgated, DOE will
incorporate the modified requirements into remedial design and remedial action planning
documents for Impoundments C and D, as required.

      Costs for removal and treatment, packaging and transportation according to U.S.
Department of Transportation (DOT) requirements, and disposal at Envirocare are estimated at
$4.6 million for < 61 m 3 (80 yd 3) of sediment and incidental soil removed.

      Impoundments C and D would be backfilled with stone and gravel to provide an area for
construction of a facility to treat the sediment from Impoundments A and B.

      The second stage, remediation of Impoundments A and B, assumes that an appropriate
disposal facility will be available before waste removal activities begin.  Remediation of
Impoundments A and B relies on stabilization/solidification as the representative treatment
method.  A 1996 treatability study developed a recipe of dry cement, dry fly ash, and sediment
with enough water to produce a waste form that meets DOT transport requirements and NTS
WAC.  The treatment facility could include settling tanks, dewatering equipment, a pug mill for
mixing dry ingredients with the sediment, a packaging station, and auxiliary equipment.  The



facility would have provisions for remote operation, shielding, high-efficiency particulate air
filtration, and other provisions necessary to control worker exposure to radiation.

      After construction and testing of the treatment facility, approximately 3,500 m 3 (4,600
yd 3)
of sediment would be transferred from Impoundments A and B to the facility with a remotely
operated hydraulic dredge or other appropriate equipment.  Excess water at the treatment
facility
would be returned to the impoundments or would be created at PWTP.  Incidental soil that may
be encountered during sediment and water remediation will be handled appropriately.  DOE
anticipates that the impoundments will be excavated to an elevation of 0.03 m (0.1 ft) below the
as-built elevation of the floor of the impoundment excluding bedrock and riprap.  Details of
soil
removal will be developed in the remedial action work plan.  Waste would be solidified into
containers meeting DOT requirements and staged on the SIOU site for curing and transport.

      After curing, waste would be shipped immediately to the disposal facility.  Disposal fees
are estimated based on current charges at NTS for disposal of contact-handled low-level waste
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in standard containers.  Development of an on-ORR mixed waste disposal facility is under
consideration in a separate CERCLA decision-making process.  A decision on the on-ORR
facility is expected in late 1998 approved, the facility is scheduled to be functional in
2000.  If the facility is approved and constructed, and if SIOU wastes meet the facility's WAC,
then DOE may choose to send the waste there, rather than to NTS or another appropriate facility.

      When all waste is removed and shipped, the treatment facility and equipment would be
decontaminated to the extent practical.  Contaminated material that is not reusable would be cut
up, placed in containers, and shipped for disposal.  Uncontaminated material, including the
treatment building, would be released for other use.  Surface water in the impoundments would
be discharged to PWTP, the impoundments would be backfilled with clean soil, and the site
would be restored.

      Institutional controls would not be needed at the site for SIOU contaminants but could be
needed because of other contaminant sources.  Appropriate institutional controls for residual
contamination would remain in place unless and until superseded as appropriate by the Bethel
Valley watershed ROD.  The cost estimate assumes 5 years of monitoring and controls after
remediation.  Institutional controls at NTS (or other final disposal location) would be needed
indefinitely.  The cost for these controls is assumed to be included in the disposal fee.

      This alternative meets all remedial action objectives and ARARs.

             SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES

      Table 2.2 summarizes the performance of the alternatives against the nine CERCLA
criteria.  The first two criteria must be met in initial screening by any alternative considered
for
selection in the ROD.  The next five criteria are the primary balancing criteria upon which the
analysis is based.  The remaining two criteria (state and community acceptance) are based on
regulatory agency review and public comment.  Following is a discussion of the evaluation of the



alternatives.

      Overall Protection of Human Health and the Environment.  SIOU is in the main plant
area of ORNL in proximity to numerous industrial workers and adjacent to White Oak Creek,
which is a pathway for migration of contamination.  Alternative 6 offers the greatest protection
because the waste is transferred from SIOU to a secure disposal facility.  The disposal facility
would have superior hydrogeologic characteristics and/or engineering controls to contain the
waste and permanent institutional controls to address hazardous wastes from many sources.  If
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disposal is at NTS in unlined trenches, protection would be ensured because of the desert
environment with low precipitation and high evapotransportation, depth to groundwater, remote
location, and existing institutional controls.  If disposal is at an engineered on-ORR disposal
facility or another appropriate facility, protection would be ensured by robust design of
engineering controls and institutional controls.

     Alternatives 3, 4 and 5 would protect all human receptors as long as DOE maintains
institutional controls at the disposal site.  The engineering controls would be designed for
long-
term protection, but they may not be as robust as the controls or environmental isolation for
Alternative 6.  Alternative 2 would protect receptors at White Oak Dam, but it would require
institutional controls along White Oak Creek as well as at the SIOU site, and the engineering
controls at the site would be the least effective.  Alternative 1 would not be protective in the
long
term and would pose some risk to workers maintaining the impoundments.  Short-term risks to
workers and the public would be lowest for Alternative 2, low for Alternative 3, higher for
Alternatives 4 and 5, and highest for Alternative 6.  All Alternatives would control risks to
workers to within acceptable levels.  DOE considers the long-term protection offered by
Alternative 6 to outweigh the increased short-term risks.  Therefore, Alternative 6 is
considered
to provide greatest overall protection of human health.  Alternatives 2 through 6 protect
environmental receptors.

     Compliance with ARARs.  Alternative 6 could potentially meet all ARARs if a treatment
process is developed that can reduce PCBs to < 2 ppm.  Alternatives 2, 3, 4, and 5 require a
waiver from the TSCA requirement for disposal of PCB wastes that are more than 15 m (50 ft)
above high groundwater.  Alternative 5 also requires waivers for the disposal of TSCA waste
within 15 m (50 ft) of the high water table [40 CFR 761.75(b)(3)] and RCRA land disposal
restriction (LDR) requirements (40 CFR 268).  If LDRs could not be met, a third waiver would
be requested on basis of the attainment of an equivalent standard of performance.  Treatment for
Alternative 4 would also trigger LDRs, and waivers could potentially be required depending on
the effectiveness of the treatment process.  Alternative 2 would also need waivers for



inadvertent
intrusion requirements and monitoring in a contaminated area, elimination of free liquids from
wastes, and leaving waste in contact with groundwater.

     Long-Term Effectiveness.  Alternative 6 provides the best long-term effectiveness
because waste is removed from SIOU and disposed of at NTS or placed in an on-ORR or other
appropriate engineered disposal facility.  Waste would be treated to reduce toxicity and
mobility
before disposal.  The proposed off-SIOU disposal facility would offer superior containment and
better protection from inadvertent intrusion than the facilities proposed for other
alternatives.  The
hydrogeology at the proposed disposal facilities for Alternative 6 is more suitable than the on-
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agencies oppose Alternative 2 and the state prefers Alternative 6, if Alternative 2, 3, 4, or 5
were
selected and approved through the CERCLA process, there would be no other administrative
impediments (e.g., liscenses permits) to implementa.

     Of the action alternatives, Alternative 2 would be easiest to construct and operate.
Comparatively, Alternative 3 would be somewhat difficult because of the requirements for waste
transfer and radiation protection.  Alternatives 4 and 5 would be more difficult because of the
treatment plant construction and operation or the transport of slurried waste, respectively.
The
reliability of Alternatives 2, 3, 4, and 5 would be similar, although Alternative 2 is not
designed
to prevent groundwater intrusion into the waste.  All alternatives could be readily monitored;
however, contamination from other sources in Bethel Valley could mask releases from on-site
disposal options (Alternatives 1-4).  Equipment, technologies, and specialists are readily
available
for Alternatives 1, 2, 3, and 5, and no permitted facilities are needed.

     Technical implementability of Alternative 6 would be the most difficult because of the
safety requirements necessary to ensure adequate containment and shielding of the highly
radioactive waste and the complexity of the two treatment systems.  Treatment of mixed
radioactive and hazardous waste to reduce PCB concentrations has been done in the laboratory,
but no full-scale field demonstrations are known to have been completed.  Containment of
potential airborne releases of alpha-emitting radionuclides increases the complexity of the
treatment process.  After treatment for PCBs reduces concentrations sufficiently for the waste
to
exit TSCA regulatory authority, the waste from Impoundments C and D is expected to meet
Envirocare WAC.  If treatment does not successfully meet PCB destruction requirements, no



disposal facilities are currently available that can accept waste from Impoundments C and D.

     Although complex, the proposed stabilization/solidification of sediment from
Impoundments A and B for Alternative 6 is implementable.  The solidified, containerized waste
form could be safely transported according to DOT requirements and disposed of without
airborne releases of contamination.  Samples of the final waste form would be taken to ensure
that the waste to be disposed of is not RCRA-characteristic hazardous waste and does not contain
PCBs at levels > 50 ppm.

     The availability of NTS for disposal of solid low-level radioactive waste is likely, but
administrative considerations may impede or delay shipments of waste.  Although there are no
laws prohibiting shipment of low-level waste, DOE Headquarters Office of the General Counsel
has recommended suspension of waste shipments from new generators to NTS pending resolution
of issues associated with National Environmental Policy Act of 1969 (NEPA) review of the
facility at a programmatic level.  An environmental impact statement (EIS) has been prepared
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under NEPA for NTS and for some generators on project-specific bases; however, not all
possible generators and their actions have been addressed.  A programmatic EIS has been
released DOE 1997b).  Once approved, a ROD for the programmatic EIS will set forth terms
and conditions under which shipments may resume.  Obtaining administrative approval for
shipment and disposal is considered difficult, but achievable.

     DOE is currently evaluating various waste disposal alternatives for environmental
restoration wastes from the entire ORR under a separate decision-making process.  This
evaluation includes consideration of a large-scale engineered disposal facility on ORR for most
low-level radioactive, hazardous, TSCA, or mixed wastes generated from cleanup activities.  If
the result of this separate project is the construction of a disposal facility for the entire
reservation
and the treated SIOU wastes meet the new facility's WAC, SIOU wastes may be sent to the ORR
disposal facility rather than to NTS or another appropriate facility.

     Cost.  According to EPA guidance, the cost for maintenance and institutional control is
estimated only until year 30 because costs beyond that time frame are not considered accurate.
However, because of the long half-lives of some of the radioactive constituents, maintenance and
controls would be needed forever for Alternatives 1-5.  Table 2.2 shows present value capital
costs and operations and maintenance costs until year 30.

     Alternative 6 is the most costly of all the alternatives at an estimated $38.7 million
capital
cost and $108,000 O&M cost (present value).  However, the greater cost is justified because of
the greater long-term effectiveness and protection offered by Alternative 6.  It does not
require
long-term annual surveillance and maintenance expenditures.  Its cost is primarily attributed to
the amount of handling necessary to achieve full compliance with ARARs.  Removal and disposal
of the SIOU waste does allow beneficial reuse of the site and, given its location, reuse of the
site
should-offset some of the cost.  If an ORR disposal facility for low-level waste becomes
available
for SIOU waste, cost savings of up to $3.6 million compared to disposal at NTS may result from



reductions in transportation costs and disposal fees.  There may be additional savings of over
S4 million if treatment for PCBs is not required.  DOE considers Alternative 6 cost-effective.

     State Acceptance.  Alternative 6 meets all TDEC recommendations.  In a letter to DOE
dated September 20, 1996, specifically addressing Alternatives 3 and 6, TDEC stated that
Alternative 3 is unacceptable because the long-term effectiveness of the cell is not protective
for
the life of the defined risk.  In addition, costly, indefinite institutional controls would be
required.
Alternative 3 also promotes a strategy of maintaining small rockets of contaminated media
throughout ORR that the state will not support.  The state strongly opposes Alternatives 1 and
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2, in which waste remains in contact with groundwater.  Although the state has not officially
commented on Alternatives 4 and 5, the same arguments made regarding Alternative 3 apparently
would apply.

     Community Acceptance.  Community acceptance addresses the issues and concerns the
public may have about each alternative.  The proposed plan (DOE 1997a) presented Alternative 6
as the preferred alternative.  The "Highlights of Community Participation" section summarizes
community participation.  The selected remedy is the same as the preferred alternative in the
proposed plan.  The Responsiveness Summary, Part 3 of this ROD, provides comments submitted
during the public comment period and responses to these comments.

     The proposed plan has also been reviewed by the EPA National Remedy Review Board.
This review organization was established as part of the EPA Superfund Administrative Reforms
in January 1996 and is comprised of technical experts and senior managers from EPA regional
offices and headquarters.  The board promotes cost-effectiveness and national consistency in
remedy selection at Superfund sites.  Specific comments from the board are included in the
responsiveness summary of this ROD.

     Two commentors, including the ORR Environmental Management Site Specific Advisory
Board (ORREMSSAB), supported Alternative 6.  Four commentors supported Alternative 3.  No
other alternatives were supported.  Recommendations from the EPA National Remedy Review
Board and responses from EPA Region 4 are included in the Responsiveness Summary.

                                                  SELECTED REMEDY

     DOE, with the concurrence of EPA and the state of Tennessee, has determined that the
preferred alternative (Alternative 6) presented in the proposed plan is the most appropriate
remedy for protection of human health and the environment and for elimination of the primary
source of groundwater contamination at the SIOU.  This selection is based on the comparative
analysis of the alternatives presented in this ROD.  This alternative satisfies the two
threshold
criteria and provides the best balance of trade-offs with respect to the CERCLA criteria used to
evaluate remedial alternatives.  DOE considers Alternative 6 to be an acceptable remedy for the
following reasons.

     •  Action is needed to address these impoundments because of their continuing releases
        to groundwater and White Oak Creek and the risk of airborne releases if the water
        cover is lost.
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EPA and TDEC.  A contract will be awarded and substantial remedial actions will begin within
15 months of approval of this ROD.  The project will be completed by January 1, 2003.

                                 STATUTORY DETERMINATIONS

     Under CERCLA Section 121, selected remedies must be protective of human health and
the environment, comply with ARARs (unless a statutory waiver is justified and granted), be
cost-
effective, and use permanent solutions and alternative treatment technologies or resource
recovery
technologies to the maximum extent practicable.  CERCLA includes a preference for remedies
that permanently and significantly reduce the volume, toxicity, or mobility of hazardous wastes
as their principal element.

PROTECTION OF HUMAN HEALTH AND ENVIRONMENT

     The selected remedy protects human health and the environment by removing the source
sediment contaminants at the SIOU; preventing the continued migration of contaminants from the
SIOU, and designating the Bethel Valley watershed decision-making process to appropriately
address any residual contamination remaining at the site.

COMPLIANCE WITH ARARS

     The selected remedy will meet all ARARs, which are summarized here and listed in
Table 2.3.

     Chemical-specific requirements set health- or risk-based concentration limits or discharge
limitations in various environmental media for specific hazardous substances, pollutants, or
contaminants.  These requirements generally set protective cleanup levels for the chemicals of
concern in the designated media or indicate a safe level of discharge that may be incorporated
when considering a specific remedial activity.  There are no specified cleanup levels for SIOU
because the scope of the action is limited to source removal of contaminated sediments; residual
contamination of surrounding media will be addressed as part of the Bethel Valley watershed
project.

     Chemical-specific ARARs for SIOU consist of limits on radionuclide emissions.
Subpart H of 40 CFR 61 addresses atmospheric radionuclide emissions from DOE facilities and
will be applicable to airborne emissions during remedial activities.  EPA has issued a final
National Emission Standards for Hazardous Air Pollutants rule that limits emissions of
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     Table 2.3.  ARARs and TBCs for remedial action at SIOU, ORR, Oak Ridge, Tennessee



Action                           Requirement
Prerequisites                                      Citation

                                                                           Location-specific

                                 Action(s) that will affect such resources must           Any
action that will impact historic or            National Historic Preservation Act
                                 adhere to the DOE/ORO Programmatic Agreement
archaeologic resources--applicable                  (6 USC 470a\w)
                                 May 6, 1994).  When alteration or destruction of
EO 11593;
                                 the resource is unavoidable, steps must be taken to
36 CFR 800
                                 minimize or mitigate the impacts and to preserve
DOE/ORO Programmatic Agreement
                                 data and records of the resource
(May 6, 1994)(TBC)
                                                                                                

                                                                           Chemical-specific

Control of radionuclide          Exposures to members of the public from all              Point
source discharge of radionuclides into       40 CFR 61.92
emissions                        radiation sources released into the atmosphere shall     the
ambient air from a DOE facility--              Rules of the TDEC 1200-3-11-.08
                                 not cause an EDE to be > 10 mrem
applicable
                                 (0.1 mSv)/year

                                 Radiological emission measurements must be
40 CFR 61.93
                                 performed at all release points with a potential to
Rules of the TDEC 1200-3-11-.08
                                 discharge radionuclides into the air in quantities
                                 that could cause an EDE in excess of 1% of the
                                 standard (0.1 mrem/year).  All radionuclides that
                                 could contribute > 10% of the standard
                                 (1 mrem/year) for the release point shall be
                                 measured

Protection of the public         DOE will carry out all DOE activities to ensure
Release of radionuclide into the                   DOE Order     (1.4)
                                 that radiation doses to individuals are ALARA
environment--TBC                                   10 CFR 834 (proposed)

                                 Exposures to members of the public from all
DOE Order 5400.5(11.1a)
                                 radiation sources shall not cause an EDE to be
10 CFR 834 (proposed)
                                 > 100 mrem (1 mSv)/year
                                                                           Action-specific



Surface water control            Implement good site planning and best
Control of stormwater discharges associated        40 CFR 122
                                 management practices to control stormwater               with
construction activities at industrial sites   Rules of the TDEC 1200-4-10-.05
                                 discharges including:                                    that
result in a disturbance of > 5 acres of
                                                                                          total
land area.  For those sites with
                                 •  documentation of best management practices in         < 5
acres affected--relevant and
                                    a stormwater control plan or equivalent
appropriate

JT00409707 IML/CJE                        2-30                             September 15, 1997

                                                                              Table 2.3.
(continued)

Action                           Requirement
Prerequisites                                      Citation

                                 •  minimal clearing for grading

                                 •  removal of vegetation cover only within
                                    20 days of construction

                                 •  weekly erosion control inspections and
                                    maintenance

                                 •  control measures to detain runoff

                                 •  discharges that do not cause erosion

Fugitive emissions from          Take reasonable precautions to prevent particulate
Nonpoint source air emmissions-applicable          Rules of the TDEC 1200-3-8-.01
excavation activities            matter from becoming airborne; no visible
                                 emissions are permitted beyond property boundary
                                 lines for more than 5 minutes/hour or
                                 20 minutes/day.  Potential nonpoint sources of
                                 fugitive emissions are included in the plant-wide
                                 fugitive emissions plan

Characterization/management      A person who generates solid waste must                  Wastes
generated during activities potentially     40 CFR 262.11
of excavated wastes, PPE and     determine whether that waste is hazardous using
contaminated with RCRA-charactcristic              Rules of the TDEC 1200-1-11-.03(1)(b)
other secondary wastes streams   various methods, including application of                waste-
-applicable to secondary wastes
generated during remediation     knowledge of hazardous characteristics of the            from
remediation of Impoundments C and
                                 waste based on information about the materials or        D if



further sampling indicates the wastes
                                 processes used                                           are
RCRA-characteristic

                                 All RCRA-restricted waste generated during
40 CFR 268 10
                                 remedial activities must be treated to meet LDR
Rules of the TDEC 1200-1-11-.10(3)(a)
                                 before land disposal

                                 LLW generators must characterize and segregate
Generators of LLW-TBC                              DOE Order 5820.2A(III.3)
                                 LLW from uncontaminated waste and otherwise
                                 minimize the amount of LLW generated.
                                 Subsequent management of LLW must be
                                 accordance with DOE Order 5820.2A
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                                                                               Table 2.3.
(continued)

Action                           Requirement
Prerequisites                                      Citation

Treatment of RCRA-               Must treat to meet LDRs for those RCRA-                  Wastes
that are determined to be RCRA-             40 CFR 268
characterislic waste             characteristic wastes
characteristic wastes--applicable to
                                                                                          remedi
ation of Impoundments C and D if
                                                                                          furthe
r sampling indicates the wastes are
                                                                                          RCRA-
characteristic

                                 Where a treatment technology specified in 40 CFR
Hazardous wastes (soils) for which the             40 CFR 268 44
                                 268 is not appropriate to the waste, the generator
technology specified in 40 CFR 268 is
                                 may apply for a treatability variance to comply
inappropriate--applicable to remediation of
                                 with LDRs
Impoundments C and D if further
                                                                                          sampli
ng indicates the wastes are RCRA-
                                                                                          charac
teristic

Treatment of contaminated soil   The regional administrator may approve an
Disposal of PCB-contaminated soil and              40 CFR 761 60(e)



and sediment to meet the         alternate disposal method that can achieve a level
sediment--applicable to remediation of
disposal requirements of         of performance equivalent to incineration or
Impoundments C and D if further sampling
40 CFR 761.60(a)(4)              high-efficiency boilers
indicates the wastes contain PCBs above
                                                                                          50 ppm

Tank requirements for            Ensure that existing and new tanks have sufficient
Storage or treatment of RCRA characteristic        40 CFR 264.191-192
treatment                        structural strength and are compatible with the          waste
in a tank-applicable to treatment of         Rules of the TDEC 1200-1-11-.06(10)(b)-
                                 waste to prevent collapse or rupture
Impoundments C and D wastes if further             (c)
                                                                                          sampli
ng indicates the wastes are RCRA
                                                                                          charac
teristic

                                 Ensure that waste is compatible wih the tank
40 CFR 264.19
                                 material unless the tank is protected by a liner or
Rules of the TDEC 1200-1-11- 06(10)(b)
                                 by other means

                                 Provide tanks with secondary containment and
40 CFR 264.193 -194
                                 controls to prevent overfilling and maintain
Rules of the TDEC 1200-1-11-06(10)(d)-
                                 sufficient freeboard in open tanks to prevent
(e)
                                 overtopping by wave action or precipitation

                                 Inspect the following:  overfilling control, control
40 CFR 264.195
                                 equipment, monitoring data, waste level (for
Rules of the TDEC 1200-1-11-.06(10)(f)
                                 uncovered tanks), tank condition, above-ground
                                 portions of tanks (to assess their structural
                                 integrity), and the area surrounding the tank (to
                                 identify signs of leakage)
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                                                                               Table 2.3.
(continued)

Action                           Requirement
Prerequisites                                    Citation

                                 Repair any corrosion, crack, or leak



40 CFR 264.196
                                                                                                
Rules of the TDEC 1200 1-11-.06(10)(g)

                                 At closure, remove all hazardous waste and
40 CFR 264 197(a)
                                 hazardous waste residues from tanks, discharge
Rules of the TDEC 1200 1-11-.06(l0)(h)
                                 control equipment, and discharge confinement
                                 structures

Closure of impoundments          Remove or decontaminate all waste residues,
Closure of surface impoundments--relevant        40 CFR 264.228(a)(2)(1)
                                 contaminated containment system components               and
appropriate to closure of                    Rules of the TDEC 1200-1-11-06(11)
                                 (liners, etc.), contaminated subsoils, and structures
Impoundments C and D if further
                                 and manage them as hazardous wastes
sampling indicates the wastes are RCRA-
                                                                                          charac
teristic

Transportation to disposal       The waste must meet packaging, labeling,
Transportation of hazardous and radioactive      49 CFR 171, 172, 173, 174, 177, 178,
facility                         marking, placarding, and pretransport
materials above exempt quantities--              and 179; DOE Order 460.1 (TBC)
                                 requirements in accordance with DOT regulations
applicable

                                 Waste must meet packaging requirements based on
Packaging of radioactive materials above          49 CFR 171.431;
                                 the maximum activity of radioactive material in a        exempt
quantities for public transport--          49 CFR 173.433;
                                 package
applicable                                        49 CFR 173.4 5;
                                                                                                
49 CFR 173.411

                                 Waste must be marked with hazardous waste
Transportation of hazardous waste in              40 CFR 262.32(b)
                                 marking, generator's name and address, and the
containers of 110 gal or less--applicable to      Rules of the TDEC 1200-1 1-.0.(4)
                                 manifest docket number
transport of Impoundments C and D
                                                                                          wastes
if further sampling indicates the
                                                                                          wastes
are RCRA-characteristic

                                 Shipment must be manifested according to 40 CFR
Transportation of hazardous waste for off-        40 CFR 262 Subpart B
                                 262 and 263                                              site
treatment, storage, or                       40 CFR 263 Subpart 8
                                                                                          dispos



al--applicable to transport or               Rules of the TDEC 1200-1-11-.03
                                                                                          Impoun
dments C and D wastes if further            Rules of the TDEC 1200-1-11-.04
                                                                                          sampli
ng indicates the wastes are RCRA-
                                                                                          charac
teristic

                                 Generators must certify before shipment that the         Waste
shipped from one field organization to      DOE Order 5820.2A(111)
                                 waste meets the waste acceptance criteria of the
another for disposal--TBC
                                 receiving facility
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                                                                              Table 2.3.
(continued)

Action                           Requirement
Prerequisite                                      Citation

                                 LLW must be disposed of on site; if off-site
Shipments of LLW--TBC                              DOE Order 5920.2A
                                 disposal is required due to lack of capacity,
                                 disposal must be to a DOE facility

                                 Off-site disposal of LLW to a commercial facility
Shipments of LLW-TBC                              D0E Order 5820.2A
                                 requires an exemption from the on-site disposal
                                 requirements of DOE Order 5820.2A; requests for
                                 exemption must be approved by the DOE ORO.
                                 Must meet DOE Order and implementing
                                 procedural requirements for off-site shipments

ALARA = as low as reasonably achievable                            mSv = millistevert
ARAR = applicable or relevant and appropriate requirement          ORO = Oak Ridge Operations
CFR = Code of Federal Regulations                                  ORR = Oak Ridge Reservation
DOE = U.S. Department of Energy                                    % = percent
DOT = U.S. Department of Transportation                            PCB = polychlorinated
biphenyl
EDE = effective dose equivalent                                    PPE = personal protective
equipment
EO = Executive Order                                               ppm = parits per million
> = greater than                                                   RCRA = Resource Conservation
and Recovery Act of 1976
gal = gallon                                                       SIOU = Surface Impoundments
Operable Unit
< = less than                                                      TBC = to be considered
LDR = land disposal restriction                                    TDEC = Tennessee Department
of Environment and Conservation



LLW = low-level (radioactive) waste                                USC = United States Code
mrem = millirem
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substantive requirements of the NPDES permitting process for stormwater discharges during
construction activities (Rules of the TDEC 1200-4-10-.05) will be required.  In particular,
implementation of good site planning and best management practice to control stormwater
discharges will be required.  Stormwater flow controls such as berms, silt fences, hay bales,
and
other best management practices will be followed during implementation of the selected remedy
to comply with stormwater runoff ARARs.

Fugitive Emissions

     Elevation of airborne particulate concentrations could result if excavation at SIOU were
not controlled.  The TDEC Air Pollution Commission has promulgated applicable requirements
in Rules of the TDEC 1200-5-8-.010, for the control of fugitive dust.  An operator must take
reasonable precautions to prevent particulate matter from becoming airborne.  In addition,
fugitive dust may not be released as a visible emission beyond property boundary lines for more
than 5 minutes/hour or 20 minutes/day.  To ensure compliance with the ORNL site air permit
and to meet the substative requirements of fugitive dust emissions, dust suppression measures
(such as water, organic agents, or foams sprayed over the area of concern to prevent dust
generation) combined with ambient air monitoring stations shall be used as a best management
approach for activities during SIOU remediation.

Treatment of Surface Water Removed from SIOU

     All waters removed from the impoundments during remedial activities will be sent to
PWTP.  The water must first be tested to ensure it meets the WAC for PWTP, and if necessary,
treated before being sent to the facility.  PWTP is a part of a permitted NPDES.  If PWTP
cannot accept any of the water, a contingency is to use a package treatment plant consisting of
zeolite ion exchange canisters and from there transferring the water to the Nonradiological
Waste
Treatment Plant.  Any spent zeolite packs must be characterized, and if necessary, managed and
disposed of as a hazardous waste in accordance with 40 CFR 261, 262, and 263 or as a mixed
waste under the Commissioner's Order for the site treatment plan, Section 105 of the FFA, and
DOE Order 5820.2A, "Radioactive Waste Management."

Treatment of Sediments from Impoundments C and D

     Sediments and incidental soils from Impoundments C and D will be treated using an
alternate method of disposal per 40 CFR 761.60(e).  An alternate method of disposal is required
because no TSCA-permitted incinerators or permitted chemical-waste landfills are currently
available that can also accept the radiological and potentially RCRA-contaminated sediments.
The
alternate method of disposal has not yet been finalized; however, chemical dechlorination is the
method used in the cost estimate for the selected remedy.  Treatment systems must be evaluated



JT00409707 IML CJE                      2-36                    September 15, 1997

to determine the destruction efficiency for PCBs in ihe sediments.  If a method other than
chemical dechlorination is used, it will be reviewed and approved by EPA and TDEC with
appropriate documentation.  Protectiveness of human health and the environment will be
paramount in selection of the alternate method of disposal.  EPA guidance requires that PCBs be
destroyed to a level of < 2 ppm to demonstrate equivalency of performance with a TSCA-
permitted incinerator.  Once destruction requirements for PCBs have been met, the sediments will
exit TSCA regulatory authority and be eiigible for disposal at Envirocare as a mixed waste, if
all other WAC are met.

     Proposed revisions to the TSCA rules, if finalized, would allow destruction to risk-based
level [proposed Sect. 761.61(c)] or disposal in a landfill that has been deemed protective
(proposed Sect. 761.62).  Should methodology capable of the required efficiency be unavailable
for environmental media such as the sediments, the remaining wastes would of necessity be stored
until suitable treatment and disposal facilities are developed.

     The sediments from Impoundments C and D may also be RCRA-characteristic waste.  The
sediments and incidental soils must be properly characterized per 40 CFR 261.  If the sediments
are a RCRA-hazardous waste, LDRs (40 CFR 268) will be legally applicable for disposal of the
wastes at an off-site facility.  The sediments will then be treated to meet LDRs and any other
disposal facility WAC.  Treatability variances may be required for some of the potential RCRA
constituents.  If so, the EPA guidance for obtaining and complying with treatability variances
for
soil contaminated with RCRA-hazardous wastes for which treatment standards have already been
set will be followed (Office of Solid Waste and Emergency Response Directive 9347.3-06FS, July
1989).  Tanks associated with treatment of the RCRA wastes must comply with RCRA tank
requirements in 40 CFR, Subpart J.  Requirements such as secondary containment and closure
of a tank system are included here.

Stabilization of Sediments from Impoundments A and B

     Stabilization of sediments and incidental soils from Impoundments A and B will involve
requirements for physically stabilizing the wastes such that the waste can pass the paint filter
test
per RCRA.  Subtitle D, and can meet WAC of NTS or other disposal facilities.  In addition,
sufficient shielding of the radiological activity must be provided that all other requirements
for
transportation, worker safety, public exposure limits, and disposal facility WAC are met.
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Closure of Impoundments

     The SIOU scope includes removal and treatment of the sediments and surface water of the
impoundments.  Remediation of incidental soils is included only as necessary to support
remediation of the sediments.  Contaminated subsoils surrounding the impoundments will be
addressed as part of the Bethel Valley watershed operable unit (OU) and will be included with
for other subsoils.  Thus, requirements for closure with waste in place, while relevant,



are not appropriate.

Transportation of Waste for Disposal

     Mixed or low-level wastes will be generated during the SIOU remediation.  In accordance
with DOE Order 5820.2A, radioactive waste is to be disposed of on the site where it is generated
if possible; if off-site disposal is necessary because of lack of on-site capacity, disposal
must be
at another DOE facility.  Because disposal capabilities for the SIOU sediments currently do not
exit on ORR, the selected remedy includes off-site disposal of the sediments.

    DOT requirements for shipping and packaging (49 CFR 172 and 175) and for transport
on a public highway (49 CFR 177) of hazardous materials will be applicable to remedial actions
at SIOU.  General requirements for shipping hazardous materials are defined in 49 CFR 172,
with specific marking, labeling, and placarding regulations for radioactive materials in 49 CFR
172.510, 172.405, and 172.556, respectively.

     Regulations governing transportation of hazardous materials by public highway are found
in 49 CFR 177, and specific loading and unloading requirements for radioactive materials are in
49 CFR 177.842.  The number of packages in any one motor vehicle must be limited so that the
total transport index number does not exceed 50.  The total transport index is the sum of the
numbers expressing the maximum radiation level in millirems per hour at 1 m (3.3 ft) from the
external surface of each package (49 CFR 173.403bb).

     EPA and TDEC regulations governing generators and transporters of hazardous waste
found in 40 CFR 262-263 and Rules of the TDEC 1200-1-11-.03 to .04, are also ARAR for
remedial activities at the SIOU.  Rules of the TDEC 1200-1-11-.03 (40 CFR 262) requires
generators to ensure and document that the hazardous waste they generate is properly identified
and transported to a treatment, storage, and disposal facility.

     Requirements for manifesting [Rules of the TDEC 1200-1-11-.03(3); 40 CFR 262.20-23],
packaging, labeling, marking, and placarding [Rules of the TDEC 1200-1-11-.03(4); 40 CFR
262.30-33] will be followed.  In addition, there are record-keeping and reporting requirements
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[Rules of the TDEC 1200-1-11-.03(5); 40 CFR 262.40-43].  Pretransport requirements
referenced under DOT regulations 49 CFR 172, 173, 178, and 179 are also applicable.

     In the event that an on-ORR disposal facility becomes available, the above regulations for
packaging, labeling, and transport would be relevant and appropriate rather than applicable.

Off-Site Disposal of Low-Level Wastes

     CERCLA Section 121(d)(3) requires that the off-site transfer of any hazardous substance,
pollutant, or contaminant generated during CERCLA response actions be to a facility that is in
compliance with RCRA and applicable state laws.  EPA has established procedures and criteria
at 40 CFR 300.440 for determining whether facilities are acceptable for the receipt of off-site
waste.  Per 40 CFR 300.440(a)(4), EPA will determine the acceptability of the facility selected
for disposal of CERCLA wastes.  DOE will request the determination from EPA once facility



availability is apparent.  Once wastes generated from a CERCLA response action are transferred
off site, all administrative as well as substantive provisions of all applicable requirements
must
be met.

     An off-site facility licensed for disposal of radiological waste and approved by EPA to
accept CERCLA waste will be used for sediments from Impoundments A and B.  The wastes
must also meet the acceptance criteria of the off-site disposal facility.  If the sediments from
Impoundments C and D are RCRA hazardous, they would be treated to meet LDRs before
disposal.  After destruction of PCBs and treatment to remove RCRA characteristics, the
sediments would be disposed of as low-level waste.

Decontamination of Equipment

     Decontamination activities will include washing equipment and collecting the
decontamination water with temporary sumps connected to PWTP.  The decontamination water
must meet WAC for this facility before treatment.

Institutional Controls

     Institutional controls will remain in place for SIOU until superseded by the Bethel Valley
watershed ROD.  No regulatory requirements specify institutional controls for CERCLA units.

     For the containment and long-term management of residual contamination at inactive
hazardous waste sites, Rules of the TDEC 1200-1-12-.08(3)(a)4.(iv) controls are to include, at
a minimum, deed restrictions for sale and use of the property and securing the area to prevent
human contact with hazardous substances.  Also, RCRA contains general requirements for
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Impoundments C and D is needed to meet TSCA regulations or disposal facility WAC, permanent
reductions of toxicity or mobility could result from implementation of the selected remedy.

     The selected remedy, therefore, meets the CERCLA preference for treatment.

                           EXPLANATION OF SIGNIFICANT CHANGES

     The proposed plan, which was released for public comment on June 30, 1997, identified
Alternative 6 as the preferred alternative.  DOE received oral comments during the public
meeting on July 15, 1997, and written comments as documented in the "Responsiveness
Summary."  DOE, EPA, and TDEC reviewed the comments and determined that no significant
changes to the remedy, as originally identified in the proposed plan, were necessary.
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INTEGRATION OF COMMENTS

           The selected remedy described in this ROD includes clarifications of the preferred
      alternative based on public input.  These clarifications did not change the intert or the
selection
      of the preferred alternative.

      ISSUES, COMMENTS, AND RESPONSES

     Because many comments dealt with similar issues, the comments are categorized into
the

issues identified below.  The transcript of the public meeting and all written comments
are

included in the Administrative Record.  Comments from that meeting and written comments
received during the public comment period are either summarized below or presented in

full.
DOE's response to each issue follows the statements and summaries of comments for that

issue.



      ISSUE 1:  ALTERNATIVE 6 SHOULD BE THE SELECTED REMEDY

      Comment 1:  ORREMSSAB, July 9, 1997.

     [ORREMSSAB] is in general agreement with the preferred alternative (Alternative 6) of
removal, treatment and disposal of surface impoundment sediments as presented in [DOE's]
proposed plan of June 30, 1997.

     Alternative 1 (no action) is unacceptable because of the continued release of
contaminants

to groundwater, leakage through Impoundment B berm, migration of contaminants to surface
water, and resultant unacceptable risk to ecological receptors.  The possibility of

flooding of the
impoundments also remains a concern under the no action scenario.  In addition, the

potential risk
to human health if the water cover over the impoundment sediments is lost would be at an
unacceptable level.

     Although both Alternative 3 (on-site consolidation cell) and Alternative 6 would
prevent

continued releases of contaminants to groundwater, Alternative 6 is preferable because the
source

material would be removed and this portion of the Bethel Valley area of [ORNL] would not
be

restricted from future surface use.  This area is desirable for future surface use as it
is adjacent

to other well-developed and highly used areas of [ORNL].  Alternative 6 is also preferable
to

Alternative 3 because long-term stewardship of the SIOU would not be required.  It is also
      desirable to create as few waste disposal areas as possible, and by transporting the
impoundment
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      sediments to either an on-site waste management facility (which would accept CERCLA wastes
      from many areas on [ORR]) or [NTS], the creation of a waste disposal area solely for the
      impoundment sediments would be avoided.

           Comment 2:  Mr. Pride, Transcript of Public Meeting, July 15, 1997.

           From my own personal view I want to also favor Alternative 6, the cleanup
alternative.

Some comments were made to the rem exposure [see Issue 3].  I certainly believe that the
costs

probably could be improved from a personal standpoint.  But even more so from Janet
[Westbrook]'s viewpoint, I think that the rem exposure is probably very, very high.

     And, of course, if you do use this, there's a probability that the transport and
disposal

cost to [NTS] would run $20 million-$25 million just for that.  So that doesn't count the



actual
work activity there.  It will be contributing costs.

     DOE Response:  DOE agrees that Alternative 6 should be the selected remedy.  Comment
1 states that, for Alternative 6, "... long-term stewardship of the SIOU would not be

required."
While this is true for the wastes included in the SIOU scope, the level of cleanup or

long-term
stewardship required to address the residual contamination in soil and groundwater on the

SIOU
site will be determined in the Bethel Valley Watershed ROD.  For Comment 2, please see the
response to Issue 3 regarding radiation exposures and the response to issue 4 regarding

costs.

      ISSUE 2:  ALTERNATIVE 3 SHOULD BE THE SELECTED REMEDY

Comment 1:  Ms. Westbrook, Transcript of Public Meeting, July 15, 1997; and Janet
L. Westbrook, [Written] Comments Made at the DOE Surface Impoundments Project
Public Meeting, Oak Ridge, Tennessee, July 15, 1997, with Notes Added 16 July 1997.

     I am a radiological engineer, a Registered Professional Engineer, a Certified Health
Physicist, a resident of Oak Ridge, and a taxpayer.  Since some of you will recognize me

as
being in the rad protection organization at [ORNL], I must state that I am speaking for

myself,
as a concerned person, and not for Lockheed Martin or ORNL.

     Most of my work involves evaluating radiation work and the associated dose.  The
choice

of Alternative 6 over Alternative 3 disturbs me for several reasons.  [See Issue 3,
Comment 1;

Issue 10, Comment 2; and Issue 13, Comment 9.]
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     I suggest that Alternative 3 be chosen.  Then take the cost difference between the
alternatives, about $40 million.  Take half of it and use it for other projects.  Take the

other half,
$20 million, and invest it at, say, 8 percent for 30 years.  At the end of that time

you'll have
grown the $20 million to $200 million.  Then, if ORNL does go away in 30 years, you can
further remediate the capped Alternative 3.  It will be easier and cost less dose, because

the
cesium and strontium will have decayed to half of their original values and the cobalt to

about
5 percent of its original value.

     I made this suggestion in jest, of course, since DOE would never establish a $20
million

trust fund for the impoundments.  Yet DOE is willing to spend $53 million and 36 man-rem
or

more on it now.  Why?



     In the DOE method, as best as I could tell from the project fact sheet, each [CERCLA
evaluation] criterion was treated separately and more or less equaly (e.g., five criterion

check
marks in the criterion table might be taken to beat three check marks, even though the

criteria
were in fact not of equal importance).

     In an optimization study, any "trump" or veto criteria would cause an alternative to
be

weeded out at once.  However, DOE apparently did not realize that the state would oppose
any

action that did not immobilize the waste essentially forever or else did not completely
remove the

waste from the site (from the fact sheet:  "TDEC stated that Alternative 3 is unacceptable
because

the long-term effectiveness of the cell is not protective for the life of the defined risk
... and also

promotes a strategy of maintaining small pockets of contaminated media throughout ORR that
the

state will not support").  Thus it appeared that there were two options, 3 and 6, when in
fact

there was only one.  In that case, the money to evaluate Alternative 3 was unfortunately
just

wasted.

     I also did not have time in the meeting to go into the engineering uncertainties of
the

project and this point was only lightly touched on by others.  But these uncertainties
should be

considered seriously especially since, as I did note, the company performing the
remediation may

choose to deviate from the method proposed in Alternative 6 and is not required to keep
under

the dose estimated.  As a radiological engineer, I favor the proven technology, the tested
technique, over less predictably controllable methods that may result in more dose, take

longer
than planned to execute, etc.  I also favor a method that, once the project begins, will

minimize
external impacts on schedule, e.g., that will depend on the fewest entities or

organizations and
will not depend un political decisions, such as the opening of NTS to ORNL waste, to be
completed.  This is a reason to favor Alternative 3.
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           Comment 2:  Mr Brooks, Transcript of Public Meeting, July 15, 1997.

     I have a question on cost.  Offhand comment that roughly $35 milion an acre is a high
price to pay for land.  I would point out that the [End-Use Working Group] did not

recommend
Alternative 6, and Alternative 3 would fully meet their criteria, which was not to leave



any
exclusion areas, and I think, as indicated (by DOE during July 15, 1997, presentation],

will be
      a satisfactory recreational area.

     Frankly, my own personal preference would be for [Alternative 6], but only if you can
assure me that you're not going to jeopardize some other project down the road ... [only]

if we
could be assured that there is plenty of money to do the things that we have to do and

something
of equal importance ... or several things of lesser importance will not be set aside under

fully
endorsed Alternative 6.

     But under these circumstances, since Alternative 3 does meet all the acceptance
criteria,

and considering that land across the road certainly wouldn't go more than $10,000 an acre,
then

I really can't see the need to return this ... to the pristine state ... especially since
right in that

same valley you've got White Oak Creek, and on the next valley over, there will be acres
of sites

that have material left, all of those contributing to White Oak Creek.  Granted that this
is a big

contribution, but that can be another way to lower costs.

     We went through a process [East Fork Poplar Creek CERCLA decision] where EPA was
persistent on certain cleanup levels.  The public was dissatisfied.  It's a matter of

record what
the outcome was.  EPA listened to the public.  I think as a part of this process now, you

have
the public with you to help you discuss it and reach what seems to be a reasonable

conclusion.
I don't think the other conclusion [East Fork Poplar Creek) really factored in public

opinion, and
I think now the EPA knows how intensive it can be.

      Comment 3:  Ms. Sigal, Transcript of Public Meeting, July 15, 1997.

[T]he [End-Use Working Group] has already provided community input on the surface
      impoundments, and it's my understanding that we recommended a controlled industrial use,
      which our definition of that term means that industrial service use is appropriate, soil
should be
      clean to a depth of 2 ft, shall the soil disturbance permit it, to a depth of 2 ft.  No
groundwater
      use, no use of surface water, and federal government ownership.  So you have the community
      input for this project, and I think maybe you ought to take another look at it and maybe
revisit
      your alternative because I don't think Alternative 6 is what we had in mind when we talked
about
      controlled industrial use.
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      Comment 4:  Alfred A. Brooks, Letter to Margaret Wilson, July 17, 1997.

     These comments are based on the CERCLA Criteria, and End-Use Working Group
Community Guidelines, and the Recommendations for the End Use of Bethel Valley.

     Both Alternatives 3 and 6 generally meet the above requirements; however, in the
areas

of remediation worker safety and cost, Alternative 3 is more in tune with the CERCLA
criteria

and community's expressed wishes.  Contrary to some public statements, the End-Use Working
Group did not endorse Alternative 6 .  The [End-Use Working Group's] objectives are to
recommend end uses for contaminated areas, not to recommend remediation methods.

     In comparing these alternatives, consideration has been given to the fact that some
of the

alleged advantages of Alternative 6 over 3 is simply the transfer of liabilities for ORR
to other

sites which are only incrementally better for their accommodation.  In addition, the fact
that

SIOU and Melton Valley, which will contain future similar sursurface wastes, are on the
White

Oak Creek is considered.  The uncertainties associated with estimated costs and future
budgets

have also been considered in making these judgments.

           1.  The additional remediation worker exposure of Alternative 6 is significant and
contrary
               to the Community Guidelines.

           2.  The cost of Alternative 6 exceeds the cost of Alternative 3 by $37 million for
which
               about [1.5) acres are restored from recreational or site beautification use to
light
               building use.  Given that a site needs some green areas, this is a high price to
pay per
               acre for the additional benefit especially with the ready availability of land
near by.
               A choice of Alternative 6 seems contrary to CERCLA requirements.

           3.  The requirement to reduce the PCB levels to below 2 ppm when the disposal level
is
               50 ppm is not cost effective especially since the sediment concentrations are
only
               slightly above 50 ppm.  DOE should request a waiver and EPA should grant it.  To
               enforce this regulation would incur the needless expenditure of several millions
of
               dollars that could be better spent on other cleanup.  This would be contrary to
               CERCLA's requirement for cost effectiveness.

           For the above reasons, [Alternative 3] is preferable to [Alternative 6].
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           Comment 5:  Signature Not Legible, Letter to Margaret Wilson, July 20, 1997.

      I disagree with the selection of Alternative 6 as the preferred alternative for
remediation

of SIOU.  I believe that Alternative 3, as presented in the proposed plan, is the option
that should

be the selected remedy in the [ROD] for this project.

     DOE Response:  On evaluation of the nine CERCLA criteria.  Alternative 6 others
superior

performance in five criteria (overall protectiveness, compliance with ARARs, long-term
effectiveness, preference for treatment, and state acceptance).  Alternative 3 is better

in three
criteria (short-term effectiveness, implementability, and cost).  Regarding public

acceptance, the
last evaluation criterion, both alternatives have received support.  Two commentors,

including
ORREMSSAB, provided four comments supporting Alternative 6.  Four commentors provided
16 comments supporting Alternative 3.

     Remedies such as Alternative 3, which incorporates disposal at or near SIOU, can
result

in small pockets of contaminated media distributed throughout ORR.  The state and
ORREMSSAB oppose the formation of small pockets of contaminated media (see Issue 1,
Comment 1).  The permanent requirement for maintenance and monitoring is not reflected in

the
cost estimate, which assumes a 30-year project life per EPA guidance.  Land use would

remain
restricted in perpetuity.

     Comment 1 says that the state's "veto" of Alternative 3 indicates the money spent to
evaluate it was wasted.  The evaluation of all alternatives was performed according to

CERCLA
guidance to develop a range of potential remedial actions.  This is done to truly,

evaluate the
technical ramifications of varying remediation options.

     Comment 1 states that the remediation contractor "is not required to keep under the
dose

estimated."  The estimated doses (see Issue 3, Comment 1) were prepared recently and were
not

reviewed by DOE.  All DOE contractors are required to ensure that workers are protected
and

that radiation exposures are maintained ALARA (see Issue 13, Comment 9).

     Commentor 1 favors "the proven technology, the tested technique, ... a method ...
that

will minimize external impacts on schedule ... such as the opening of NTS to ORNL waste
.... "

Although DOE agrees that these are valuable elements to strive for in the selection of an
alternative, the methods of addressing uncertainties associated with Alternative 6 are



considered
reliable.  See responses for Issues 7, 8, 9, 10, 11, and 13.
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     Comments 1, 2, and 4 address the cost differential between Alternatives 3 and 6, and
the

concern that funding for other projects will not be available if Alternative 6 is
selected.  DOE

recognizes that funding is limited and that expenditures on SIOU may reduce funding
available

for other ER projects.  However, DOE believes that the expenditures for Alternative 6 are
appropriate for remediation of the impoundments (see response to Issue 4).  Furthermore,

DOE
expects to significantly reduce costs from those projected for Alternative 6 in the

proposed plan,
based on the use of a competitive procurement process.  Altough Alternative 3 would remain
less costly to implement, the cost difference is not expected to approach the amounts

discussed
in the comments.

     Comments 2, 3, and 4 address the effectiveness of Alternatives 3 and 6 in meeting the
End-Use Working Group Community Guidelines and the Recommendations for the End Use of
Bethel Valley.  DOE agrees that both alternatives meet the land use recommendations as

stated
in the comments.  Alternative 6 is superior to Alternative 3 in meeting the following End-

Use
Working Group guidelines:

           •  End-use decisions for contaminated lands should not impede the continuing use and
              development of ORR lands, and should allow for future employment and research
              opportunities.

           •  Institutional controls in lieu of remedial actions should only be used in cases
where
              DOE has satisfied the community that further restoration is not feasible.

           •  End-use decisions should strive to reduce the amount of land requiring long-term
              control.

     Comment 4 states that "... additional remediation worker exposure of Alternative 6 is
significant and contrary to the Community Guidelines."  Pleae see response to Issue 3.
Comment 4 addresses the EPA requirement for PCB treatment for Alternative 6.  Please see
response to Issue 7.

           Specific responses to Comment 5 are provided under Issues 5, 6, 7, 8, 9, 10, and 12.
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     In summary, although DOE agrees that worker exposure, as evaluated under the CERCLA
short-term effectiveness criterion, favors Alternative 3, this alone is not sufficient to

warrant
selection of Alternative 3 over Alternative 6.

      ISSUE 4:  COST PROJECTIONS ARE INCORRECT FOR ALTERNATIVE 6

           Comment 1:  Mr. Unger, Transcript of Public Meeting, July 15, 1997.

     I have a question about the cost estimate ....  You said that Alternative 6 is three
times

Alternative 3, yet you don't know how you're going to treat this water for PCBS or sludge
for

PCBs, and you also said that there's going to be a lot of other contaminants to be
treated.  Will

those contaminants be treated by an off-site or by a private company, or will they go
through

[ORNL's] treatment system?  Does the $64 million [for Alternative 6] include the
programmatic

costs, or does that include the contractors coming and taking the waste away and treating
it and

disposing of this waste?  You want to presuppose maybe letting a contractor come up with
an

idea there because I can't imagine that costing $64 million to do that job.  I'd like to
offer to do

that job for half that right now.

      Comment 2:  Mr. Brooks, Transcript of Public Meeting, July 15, 1997.

     A concern about cost is that the estimated cost for (Alternative 6] was between $20
million

and $30 million, and now it's gone up to $52 million.  Furthermore, we have said that the
numbers that we were using in the end-use exercise were consistent with the $6 billion

budget
[proposed in Congress for DOE nationwide for FY 1998].

     DOE Response:  The cost projection of $53.1 million present worth in the proposed
plan

is based on a detailed analysis of direct costs (equipment and materials needed, actions
to be

performed, crew needed to perform those actions, personnel protective equipment, and
productivity losses necessary to ensure adequate protection of remediation personnel) and



indirect
costs (contractor profit and overhead, oversight personnel including profit and overhead,

project
design and planning, and others).  Contingencies were added to each line item based on the
assumed difficulty or uncertainty associated with the action.  The capital and operating

costs
(e.g., equipment, materials, worker salaries) are well defined and based on industry

standards,
previously executed projects, and standard cost estimating procedures.  The indirect costs

(e.g.,
profit, overhead, inflation, discount rate) are based on the contracting methodology in

place at
ORNL.  The remediation contractor's costs in the estimate are on the order of half of the

total
project cost.
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     The cost for treatment of PCBs and, potentially, for RCRA hazardous materials was
      estimated based on an assumed technology with adequate contingency to address any likely
      treatment method.  Vendors will be appoached to propose any treatment technologies and
      remediation methodologies that would meet ARARs and performance specification
requirements.
      Liquid wastes, pretreated by the vendor as necessary, are assumed to be discharged to the
Process
      Waste Treatment Plant at ORNL, adjacent to the SIOU site.  DOE expects the selected
vendor's
      proposal to be less than the costs used in the estimate.

     The purpose of the cost projections in the proposed plan is to allow a comparison
between

alternatives.  The same team of engineers and estimators used the same methods for
estimating

costs for all alternatives.  The relative cost, with Alternative 6 about three times more
costly than

Alternative 3, is considered accurate.  Innovative contracting methodologies could
significantly

reduce costs, but the relative comparison would remain the same.  Part 2 of this ROD shows
the

revised cost estimates that reflect the M&I coatracting methodology.

Disposal of treated waste from Impoundments A and B In an on-ORR disposal cell could
reduce costs by up to $3.6 million.  If final revisions to EPA regulatory requirements

allow (see
response to Issue 7), treatment of waste from Impoundments C and D for PCBs could be
eliminated, reducing costs by over $4 million.  Even with these potential savings,

Alternative 6
would be almost three times the cost of Alternative 3.

In response to Comment 2, the $20 million-$30 million cost for off-SIOU disposal
previously presented to the End-Use Working Group was based on assumptions and a different
scope of work that are not considered valid in the proposed plan.  Those cost estimates



assumed
no treatment of waste before transport, no requirement to meet DOT containerization or

transport
requirements, and stabilization of the sediment in the disposal facility at no cost.  The

difference
between the costs previously used and the current projections are not a significant change

to the
$6 billion budget, but DOE Oak Ridge Operations will have to revise their budget before
remediation begins.

Cost was not a key factor in the selection of Alternative 6 as the selected remedy.
Although more costly, Alternative 6 is the most appropriate remedy for protection of human
health and the environment.  To implement the remedy, DOE will select the most

advantageous
contracting methodology and develop the most cost-effective design practical that meets

the then
current regulatory requirements.
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      ISSUE 5:  COST VERSUS RISK REDUCTION BENEFITS FAVORS ALTERNATIVE 3

     Comment 1:  Signature Not Legible, Letter to Margaret Wilson, July 20, 1997.  See
Also Issue 7, Comment 3.

     The primary reason that Alternative 3 should be selected is that the projected risks
are less

than 1 X 10 -6 for either Alternative 6 or Alternative 3, yet the cost for Alternative 6,
$53.1 million (present vaiue) is 3 times or almost $37 million greater than the cost for
Alternative 3 ($16.3 million).  Selection of Alternative 6 will allow less restricted use

of about
2 acres of the 6-acre SIOU site.  The difference in remediation costs necessary to reduce,

but not
eliminate, industrial land use restrictions comes to over $18 million per acre.  Even in

the main
area of ORNL, property is not worth this investment.

     Although no engineered facility can be guaranteed forever, the proposed plan states
that

the Alternative 3 cell will be protective as long as institutional controls are
maintained.  The risk

assessment in Table 1 indicates that the risk at all receptor locations is less than 1 x
10 -6 for

Alternatives 3 and 6.  In other words, Alternative 6 offers no better long-term reduction
of risk

as long as institutional controls are maintained at the site for Alternative 3.  Even if
maintenance

is discontinued, a properly designed disposal cell will last for hundreds or even
thousands of

years if no one deliberately disturbs the containment features.  This level of protection
will

eliminate the risk from direct radiation from short-lived gamma emitters which will decay



to
nonhazardous elements.  The transuranic elements would only be hazardous if they become
airborne.  Substantial erosion or intrusion would be needed to expose significant

quantities of
transuranics to the atmosphere.  The long-term effectiveness of Alternative 3, while not

as high
as Alternative 6, is sufficient to preclude tripling the costs to ship the wastes out of

Tennessee.

     Although the [End-Use Working Group's] goal to reduce the number of sites requiring
tone-term institutional controls and maintenance is admirable, there is not enough funding
available to greenfield all currently contaminated sites.  In some cases, remediation in

place is
warranted, particularly when risk reduction is the same and significant funds can be saved

for
remediation of other sites SIOU is such a case where remediation in place (Alternative 3)

is
warranted and the costs for shipping waste out of my backyard (Alternative 6) is not

warranted.

     DOE Response:  DOE agrees that risks to workers and the public are the same for
Alternatives 3 and 6, while institutional controls for Alternative 3 are effective.  DOE

also
recognizes that costs for Alternative 3 are much lower.  In the very long term (i.e.,
> 1.000 years), short-lived radionuclides would have decayed away  and risks from direct
exposure to gamma radiation would be negligible.  However, if institutional controls are

lost, an
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      inadvertent intruder would be subject to unacceptable risks from inhalation of long-lived
alpha-
      emitting transuranic radionuclides.  The selection of Alternative 6 eliminates the need
for
      permanent institutional controls for wastes in the scope of this project.

      ISSUE 6:  SHORT-TERM RISKS FAVORS ALTERNATIVE 3

     Comment 1:  Signature Not Legible, Letter to Margaret Wilson, July 20, 1997.  See
Also Issue 2, Comment 1; Issue 8, Comment 1.

     [T]he short-term risk to workers for constructing and operating two treatment
facilities and

transporting waste across the country must be significantly greater than the simple
operations

proposed for Alternative 3.  The remediation and attempted treatment of the K-25 Pond
Waste

cost several times the original estimates and resulted in the death of a remediation
worker, not

from radiation exposure, but from a simple industrial accident.  The likelihood of such an
accident is far greater for Alternative 6.



     DOE Response:  DOE agrees that short-term risks favor Alternative 3 as stated in the
above comment.  However, key factors for determination of the selected remedy were long-

term
effectiveness, reduction of toxicity and mobility through treatment, and state acceptance.

DOE
believes the short-term risks are controllable through the use of ALARA studies,

engineering,
design, and operations.

      ISSUE 7:  TREATMENT OF PCBS, REGULATORY ISSUES

           Comment 1:  Mr. Brooks, Transcript of Public Meeting, July 15, 1997.

     [PCBs] are officially designated as B-2 carcinogens, evidence of cancer in test
animals,

no evidence in humans.  They actually are probably not far different than the B-1
carcinogen

known as saccharine.  I would suggest that the public apply coercion to EPA as to that
rather

ridiculous requirement where you have to reduce something by a factor of 25 over [a
disposal

facility's waste] acceptance criteria before you can dispose of it.

           Comment 2:  Ms. Gawarecki, Transcript of Public Meeting, July 15, 1997.

     If EPA can issue waivers under CERCLA action, why cannot there be a reasonable waiver
for the TSCA issues whereas the higher PCB waste could be treated to bring it down in line

with
the impoundments that have lower levels of PCBs, which some are considerably higher than
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     If resampling data indicate that the concentration of PCBs in the waste removed from
Impoundments C and D is < 50 ppm, the waste would not be regulated under TSCA and the
treatment requirement would no longer apply.

      ISSUE 8:  TREATMENT OF PCBs, TECHNICAL IMPLEMENTABILITY ISSUES

           Comment 1:  Signature Not Legible, Letter to Margaret Wilson, July 20, 1997.

     The technical implementability and regulatory uncertainties for Alternative 6 should
preclude its selection.  Treatment of mixed waste containing gamma emitters and

transuranics to
reduce PCBs to 2 ppm, as would be required for Impoundments C and D, has never been
performed full scale.

     DOE Rcsponse:  As noted in the comment, DOE is not aware of any fully developed



treatment technologies that have been demonstrated to reduce PCB concentrations < 2 ppm in
sediment contaminated with fission products and transuranic elements.  The activity levels

of
radionuclides in Impoundments C and D are very low, thus reducing the concerns regarding
mixed waste treatment somewhat.  DOE intends to solicit proposals from private industry to
propose technologies that will meet the then-current regulatory requirements (see response

to
Issue 7) based on the final characterization of the waste.  Based on the proposals, the

remedial
design including the DOE-recommended technology will be submitted to the regulators for
approval.  If necessary, a treatability study will be performed to ensure that the

selected
technology will meet all regulatory and disposal facility requirements.  DOE believes that

the
uncertainties regarding PCB treatment can be reasonably addressed within the cost

allocated to
this phase of the project and that no revisions to the preferred alternative are

necessary.

      ISSUE 9:  TREATMENT OF RCRA HAZARDOUS WASTE, TECHNICAL ISSUES

           Comment 1:  Signature Not Legible, Letter to Margaret Wilson, July 20, 1997.

     [I]f it is not known whether Impoundments C and D are RCRA hazardous, how do you
know if the waste can be treated to meet RCRA Land Disposal Restrictions?

     DOE Response:  DOE agrees that if the waste in Impoundments C and D is characterized
as RCRA hazardous based on new sampling data, the waste would have to meet RCRA LDRs
before disposal.  As discussed under the response to Issue 8, DOE will request treatment
proposals from vendors based on final waste characterization results.  Vendors may choose

to
treat the waste on site to meet RCRA LDRs (if applicable).  In addition, Envirocare will

accept

JT04009707 1ML CJE                 3-18                   September 15, 1997

      mixed waste for treatment and disposal provided PCB and radionuclide concentrations are
within
      acceptable levels.  After treatment by the vendor for PCBs (if necessary based on new
      characterization and then-current regulations), wastes from Impoundments C and D are
expected
      to meet Envirocare waste acceptance criteria for treatment.  As an option, Envirocare
could then
      treat the wastes, most likely using a stabilization process, to meet RCRA LDRs and other
      Envirocare disposal criteria.  DOE expects that the waste will pass TCLP without treatment
and
      has not included additional treatment costs for mixed waste treatment.  However, even if
      treatment is required, overall project costs will not significantly increase because of
the small
      volume of waste in Impoundments C and D.  DOE believes that the uncertainties regarding
waste
      that may be classified as RCRA hazardous are acceptable and that no revision to the



preferred
      alternative is necessary.

      ISSUE 10:  AVAILABILITY OF DISPOSAL FACILITIES, STORAGE

           Comment 1:  ORREMSSAB, July 9, 1997.

     On page 10 of the Proposed Plan, it is stated that "Waste would be solidified into
containers meeting DOT requirements and staged on the SIOU site for curing and transport.
After curing, waste would be immediately shipped to the disposal facility."  These

statements
presume that either [NTS], an on-site waste management facility, or some other facility

will be
available when remediation of the impoundment begins.  ORREMSSAB hopes that this is the
case.  It would be undesirable to store the treated sediments in DOT containers

indefinitely.

     Comment 2:  Janet L. Westbrook, [Written] Comments Made at the DOE Surface
Impoundments Project Public Meeting, Oak Ridge, Tennessee, July 15, 1997, with Notes
Added JuIy 16, 1997.

     If the drums of Alternative 6 are generated but cannot be shipped to NTS immediately,
then where will they be stored?  Have the costs of building and maintaining a warehouse

for them
for several months or years or even decades been considered?

           Comment 3:  Ms. Walton, Transcript of Public Meeting, July 15, 1997.

     I like the NTS thing, and if it's only a DOE order [that prohibits ORNL from shipping
waste to NTS], you should be able to get them to change it.  I would hope that would be a
feasible equity-type consideration with regard to the ROD that's coming out of the waste

PEIS.
Because if you can't store at NTS, then possibly [Alternative 3] would be better, or we

might
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      need to do some more work.  Because 10,000 years is a long, long time, and you don't want
      to have to have institutional controls on anything that long because you cannot guarantee
the long
      life of the institutions.

     And ... I do have one question.  The funding for the NTS disposal versus the funding
for

the on-site cell.  Is that a wash?  Do they cost the same?

           Comment 4:  Mr. Pride, Transcript of Public Meeting, July 15, 1997.

     You indicated that you would not favor going out and solidifying the Nevada option,
and

I disagree with that.  I think if the process is done correctly you will not have the
ground



situation you have at K-25, if you use the correct process control on this.  And above-
ground

storage or enclosed storage certainly are going to be an alternative in here, relative to
no action,

because the Nevada Test Site might not be available from the regulator standpoint.

     So I very strongly disagree with no action, if Nevada is not available.  I think we
should

include the possibility of the storage here either on concrete pads, as the other
transuranic

contaminants are stored, or other options, and go ahead and do this and get this action
done.

           Comment 5:  Signature Not Legible, Letter to Margaret Wilson, July 20, 1997.

     [N]one of the proposed disposal facilities can currently accept the waste from
Impoundments A and B.  Radionuclide concentrations are too high for Envirocare.  ORR is

not
on the NTS list of approved generators and the state of Nevada is fighting additional

shipment
to the state.  The proposed disposal facility on ORR may never be approved and built, and

if it
is, may not accept wastes from SIOU.  If neither facility is available to accept SIOU

wastes, then
either the project would be delayed and releases to the environment would continue or the

waste
would have to be stored indefinitely at great expense and risk akin to the K-25 Pond Waste
Management Project.  Alternative 3 could be implemented immediately with none of the

technical
and regulatory uncertainties.

     DOE Response:  DOE agrees that as of the date of this ROD, no facilities are
available

that can accept treated waste from Impoundments A and B for disposal.  DOE believes that
it is

highly likely that NTS will be authorized to accept waste from ORR by the time remediation
of

those impoundments is scheduled to begin in FY 2000.  There is also uncertainty regarding
the

availability of a mixed waste disposal facility on ORR that can accept SIOU wastes, but
the
      possibility exists that such a facility will be available.
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     Comment 3 suggested that the administrative impediments to disposal at NTS are
internal

to DOE and should be overcome.  DOE agrees and expects this will occur, but the decision
is

a nationwide issue that is outside the control of this project.

     Comment 3 requested a comparison of disposal costs at NTS versus an on-ORR disposal



facility.  The proposed plan stated that cost savings of up to $5.5 million would result
from

disposal on ORR.  This was based on expected savings in transportation, overhead, and
contingency and assumed that there would be no disposal fee at any on-site facility.

Current
DOE policy is to consider that capital construction costs for an on-site facility would be

funded
separately, and that remediation projects would be assessed a fee of $200/yd 3 for

disposal.  This
would reduce the projected savings to about $3.6 million.

     Comment 4 suggests that remediation of the impoundments should continue regardless of
the availability of disposal capacity, and that waste removed should be stored after

treatment.
DOE and several commentors disagree.  Such storage would require acres of enclosed storage
facilities, more robust (and more costly) containers, multiple handling and transportation
operations for the same containers, and surveillance and maintenance of the storage

facilities and
waste.  This would greatly increase worker risk and restrict land use for the interim

period until
disposal capacity is available.  Total present value costs would increase by almost $7

million.

     DOE has determined that no changes to the preferred alternative are appropriate based
on

the availability of disposal facilities.

      ISSUE 11:  EFFECTIVENESS OF DISPOSAL AT NTS, CONTINGENT DISPOSAL AT
      AN ON-ORR DISPOSAL FACILITY

           Comment 1:  ORREMSSAB, July 9, 1997.

      If it is determined that an on-site waste management facility can be safely operated
at

[ORR] and that waste acceptance criteria include the surface impoundment sediments, it
would

be preferable to dispose of the impoundment sediments on-site rather than at an off-site
location

because of reduced risks of transportation accidents and reduced costs.

           Comment 2:  Ms. Walton, Transcript of Public Meeting, Judy 15, 1997.

     What you just said [NTS is in the middle of a desert, there's no public within miles,
it's

a dry atmosphere] is a very good reason not to have an on-site disposal cell.  I am
opposed to

that part of Alternanve 6.
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     This idea of an on-site cell as a disposal site isn't very much different from an



Alternative 3 solution.  So I would be very unwilling as a taxpayer to do an Alternative
6, and

then put in an on-site cell.  Because we do have the wrong hydroloy and et cetera to have
a

long-term storage of this kind of stuff here in Oak Ridge.

     Is the on-site disposal cell for a particular class of waste, maybe small level?
Because,

you know, a lot of this stuff is lower-level stuff and this is very high activity.  So I
don't like that

you're mixing high activity material with low activity material, and then having low
activity

material stored in on-site cells is an awful lot different than storing high activity.

           Comment 3:  Ms. Gawarecki, Transcript of Public Meeting, July 15, 1997.

     About 10,000 years ago there was an event known as a Pluvial in which all of the
enclosed basins out West and Nevada and Utah were giant lakes.  So keep in mind [geologic
changes that can occur] in 10,000 years time.

     DOE Response:  DOE agrees with Comment 1 that on-site disposal would be preferable
to disposal at NTS if such a facility is available when needed and SIOU wastes meet the

waste
acceptance criteria.

     DOE understands the concern expressed in Comment 2 that disposal in Tennessee is not
as secure as disposal in Nevada based on climate, hydrogeology, and population.  These

issues
are being considered and analyzed in a separate CERCLA decision-making process regarding

the
evaluation of waste disposal alternatives.  On-ORR and off-ORR disposal are being

thoroughly
reviewed, and a RI/FS and a proposed plan will be available for review by the public.

These
documents will evaluate the on- and off-ORR options based on all CERCLA criteria.  If the

ROD
for the waste disposal alternatives selects on-ORR disposal based on analysis of CERCLA

criteria
including public input, and if SIOU waste meets on-ORR disposal facility's waste

acceptance
criteria, it is presumed that disposal at such a facility would be safe and acceptable.

Therefore,
designation of an on-ORR facility as a contingency disposal site is considered reasonable

and
appropriate.

           DOE recognizes the information provided in Comment 3.

JT00409707 1ML CJE                 3-22                   September 15, 1997

<IMG SRC 97210 K6a>



      of the property in the heart of ORNL.  The facility across the street is the High
Temperature
      Materials Laboratory.  ORNL's long-term plan is to construct an advanced materials
      characterization laboratory at the site of SIOU.  A consolidation cell could interfere
with
      development of this or other facilities in their optimal locations.  In addition, the
selected remedy
      was determined based on all of the nine CERCLA evaluate criteria, and not just on cost and
      associated land use issues.

      ISSUE 13:  MISCELLANEOUS ISSUES AND RESPONSES

           Comment 1:  ORREMSSAB, July 9, 1997.

     In descriptions of the preferred alternative (Figure 4 and Page 10), there is
discussion that

sediment from Ponds A and B would be removed and allowed to settle in a settling tank.
After

settling, the supernatant would be decanted from the tank and returned to the impoundment.
      Sometime later, the impoundments would be back-filled with clean soil.  There is no
discussion
      about what would happen to the supernatant.  Would it be treated?  Would it be allowed to
      percolate into soils and groundwater?  The [ROD] needs to specify that any significantly
      contaminated supernatant would be treated before release.

     DOE Response:  DOE agrees.  The proposed plan states on page 7, column 1, second full
paragraph that "all water removed from the impoundments will be treated at the existing
[PWTP]."  The FS provides additional detail regarding the treatment sequence and the

discharge
of all water to PWTP.  The description of Alternative 6 in this ROD has been modified to

clarify
that surface water in the impoundments will be treated at PWTP,

           Comment 2:  ORREMSSAB, July 9, 1997.

     In Table 1, the short-term effectiveness of the preferred alternative is described as
having

the potential for very high, adverse short-term effects.  The [ROD] needs to describe how
this

potential will be avoided or mitigated.

     DOE Response:  The proposed plan states on page 14, paragraph 2 under "Short-term
effectiveness," that "For Alternative 6, short-term risks to remediation workers and the

public
along the transportation route would be controlled to acceptable levels through compliance

with
Occupational Safety and Health and DOT requirements, DOE as-low-as-reasonably-achievable
principles, and project specific health and safety plans as for Alternative 3.  However,

much
greater control would be needed than for Alternative 3, and more intensive handling of
radioactive waste would significantly increase worker exposure to radiation and the

potential for
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      Purpose

     The National Remedy Review Board (NRRB) has completed its review of the proposed
remedial action for the Surface Impoundment Operable Unit of the Oak Ridge National
Laboratory site in Oak Ridge, Tennessee.  This memorandum documents the NRRB's advisory
recommendations.

      Context for NRRB Review

     As you recall, the Administrator announced the NRRB as one of the October 1995
Superfund Administrative Reforms to help control remedy costs and promote consistent and
cost-effective decisions.  The NRRB furthers these goals by providing a cross-regional,
management-level, "real time" review of high cost (and thus potentially controversial)

proposed
response actions.  The Board will review all proposed cleanup actions where:  (1) the
estimated cost of the preferred alternative exceeds $30 million, or (2) the preferred

alternative
costs more than $10 million and is 50% more expensive than the least-costly, protective,
ARAR-compliant alternative.

     The NRRB review evaluates the proposed actions for consistency with the National
Contingency Plan and relevant Superfund policy and guidance.  It focuses on the nature and
complexity of the site; health and environmental risks; the range of alternatives that

address site
risks; the quality and reasonableness of the cost estimates for alternatives; Regional,
State/tribal, and other stakeholder opinions on the proposed actions (to the extent they

are



known at the time of review); and any other relevant factors.

     Generally, the NRRB makes "advisory recommendations" to the appropdate Regional
decision maker before the Region issues the proposed plan.  The Region will then include

these
recommendabons in the Administrative Record for the site.  While the Region is expected to

give
the Board's recommendations substantial weight, other important factors, such as

subsequent
public comment or technical analyses of remedial options, may influence the final Regional
decision.  It is important to remember that the NRRB does not change the Agency's current

      NRRB Advisory Recommendations

     The NRRB reviewed the site package for the Oak Ridge site and discussed related
issues with EPA Remedial Project Manager Edward Carreras on July 30, 1997.  Based on this
review and discussion, the NRRB:

      •   Finds that the Department of Energy (DOE) proposal does not adequately demonstrate
          the cost effectiveness and environmental benefits of the preferred alternative (off-
site
          disposal).  Based on the proposed plan, other alternatives are protective and achieve
          remedial objectives at significantly lower cost.

      •   Finds that the absence of a site wide management plan impairs the remedy selection
          process for this facility.  The Board understands that DOE will conduct a number of
          actions at the Oak Ridge reservation.  In order to enhance the cost effectiveness of
          overall site remediation, the Board strongly recommends a comprehensive site-wide
          waste management plan be developed expeditiously.  This plan should address the
          feasibility of the centralized waste management facility described as a contingency
under
          alternative 5 in the proposed plan.  However, development of this plan should not
delay
          timely and appropriate action for the impoundment areas.

    The NRRB appreciates the Region's efforts to work closely with the State and community
to identify the current proposed remedy.  The Board members also express their

appreciation to
the Region for their participation in the review process.  We encourage Region 4

management
and staff to work with their Regional NRRB representative and the Region 4/10 Accelerated
Response Center at Headquarters to discuss any appropriate follow-up actions.

      Please do not hesitate to give me a call if you have any questions at 703-603-8815.

      cc: S. Luftig
      T. Fields
      B. Breen
      E. Cotsworth
      J. Cunningham
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     Region 4 has received the National Remedy Review Board's (NRRB) memorandum,
      dated August 15, 1997, regarding the Surface Impoundments Operable Unit of the Oak Ridge
      Reservation in Oak Ridge, Tennessee.  The Region has carefully reviewed the NRRB's input
and
      has considered it in addition to other input received on this project from the Department
of
      Energy (DOE), the State of Tennessee, the Oak Ridge Site Specific Advisory Board (SSAB),
and
      other stakeholders.

     In brief, the NRRB found that the DOE proposal for this operable unit did not
adequately

demonstrate the cost effectiveness and environmental benefits of the preferred alternative
(off-site

disposal).  The NRRB further recommended that DOE "expeditiously" develop a "Comprehensive
site-wide management plan."  However, the NRRB further noted that this comprehensive plan
should not delay timely and appropriate action for the Surface Impoundments Operable Unit.

     The Region fully understands the points made by the RRLB.  The Region initially
concurred

with a proposal from the DOE for an alternative that would have resulted in the
construction of

an on-site waste cell within the operable unit.  The Region's support for this alternative
was based

upon an evaluation of the threshold and balancing criteria of the National Contingency
Plan

(NCP).  However, information was incomplete at that time concerning the NCP's modifying
criteria; state acceptance and community acceptance.  The three parties to the Oak Ridge
Reservation Federal Facility Agreement (FFA) agreed to embark upon a major public outreach
effort, through the SSAB, that resulted in the formation of the "End Use Working Group,"

made
up of local citizens and representatives of the SSAB.  The purpose of this effort was to

solicit
more public input prior to the FFA parties publicly noticing a preference for a remedial
alternative.

           The End Use Working Group began meeting in January 1997 and produced a set of
      recommendations for the Oak Ridge Reservation Bethel Valley area including the location of
the
      surface impoundments, titled "Recommendations for the End Use of Contaminated Lands in the
      Bethel Valley Area of the Oak Ridge National Laboratory."  The SSAB also produced a set of
      recommendations for the Surface Impoundments and issued a letter stating their concurrence
with
      the preferred alternative presented in the final proposed plan (off site disposal).
Copies of these
      leters and recommendations were included in the remedy selection briefing package provided
to
      the NRRB for the July 30, 1997, review of this project.



     In preparation for the release of the final proposed plan, the Region had many
discussions

with the DOE and State regarding consideration of the modifying criteria (state and
community

acceptance) in addition to tile other remedy selection criteria.  It was the detemination
of the

Region that the off-site disposal option, which has the support of the State and
community, was

the best alternative considering all of the nine critenia for remedy selection.  The DOE
decided to

issue the proposed plan for formal public review with off-site disposal as the preferred
alternative.

     The Region has reevaluated its support of the off-site disposal remedy in view of the
input

received from the NTRRB.  However, after consideration of all of the NCP's criteria -
including

state acceptance and community acceptance - the Region has concluded that we should
reaffirm

the appropriateness of our decision that the off-site disposal remedy (with an on-site
disposal

contingency should a "Centralized Waste Management Facility" be approved and constructed
under a separate action) represents the best remedy.  The need for timely action, the

State's
strong opposition to other alternatives, the likelihood of reductions to the total cost

based upon
our experience with other DOE projects, and the support of the SSAB were all significant

factors
in reaching this decision.

     The Region appreciates the efforts of the RRB in their review of this project.  If
you have

any questions regarding this matter, please contact Mr. Jon Johnston, Chief, Federal
Facilities

Branch, at 404/562-8527, or Camilla Warren, Chief, DOE Remedial Section, at 404/562-8519.

      cc: S Luftig
      T. Fields
      B. Breen
      J. Woolford
      E. Cotsworth
      J. Cunningham
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     The purpose of this memorandum is to provide additional information in response to
the

National Remedy Review Board's (NRRB) August 15, 1997 recommendations concerning final
remedy selection at the Surface Impoundments Operable Unit of the Depariment of Energy

(DOE)



Oak Ridge Reservation (ORR), Oak Ridge Tennessee.  As you know, DOE, with the support of
the

Tennessee Department of Environment and Conservation and EPA Region 4, has proposed a
remedial alternative for these surface impoundments involving removal, treatment, and off-

site
disposal of contaminated materials, with a contingent alternative for disposal at the

centralized waste
facility at ORR now under consideration, in the event that such a facility is constructed.

     As indicated in our August 21, 1997 memorandum to you, Region 4's support for
selecting

this remedial alternative has been based upon consideration of all nine of the remedy
selection criteria

specified in the National Contingency Plan, including the modifying criteria of state and
community

acceptance to be applied before final remedy selection, as required by the NCP at 40
C.F.R.

§300.430(f)(4).  In supplementation of our previous memorandum, we are herein providing
additional

information to clarify the basis for our conclusion that this off-site disposal remedy
meets the NCP's

cost effectiveness criterion.

     Pursuant to 40 C.F.R. §300.430(f)(1)(ii)(D), cost-effectiveness is to be determined
by

evaluating a remedy's long term effectiveness and permanence, reduction of toxicity,
mobility, or
      volume, and short term effectiveness to determine the remedy's overall effectiveness.
Overall
      effectiveness, is then compared to cost.  A remedy is considered to be cost effective if
its costs are
      proportional to its overall effectiveness.

      Cost and Potential Savings
     The cost for the preferred alternative presented in the proposed plan was $53.1

million in
present worth value.  The DOE has since refined this estimate and the revised estimated

cost is $38.7

      million in present worth value.  The differences in cost are due to the elimination of
certain
      contingency factors built DOE's cost estimates and a change in overall site operations
strategy
      from a Management and Operations Contractor approach to a Management and Integration
      Contractor approach.  However, in evaluating the overall cost-effectiveness of this
estimated outlay
      of $38.7 million, one must consider a number of factors which will offset this initial
outlay by added
      future value and/or savings which will be realized from implementation of this
alternative.

     The cost of the remedial action will be partially offset by the value of



reutilization of the
specific parcel of land currently occupied by the impoundments.  The DOE currently has

preliminary
plans for the use of that parcel for a new research facility.  Beneficial reuse of this

land parcel, located
within the heavily industrialized portion of the Laboratory, will help to ensure the

overall continued
to the local and regional economy.

     The cost of the remedial action will be additionally offset by the continued
viability and

desirability of the overall Laboratory for future use.  The Oak Ridge National Laboratory
is a national

resource that has historically distinguished itself by making many significant
contiributions to national

research and development efforts.  This Laboratory and its highly skilled scientific
community is a

major economic engine supporting eastern Tennessee.  Relocation of these waste materials
will avoid

stigmatizing the Laboratory area by commingling waste disposal areas with research
facilities.  This

will help maintain the attractiveness of the facility and thereby enhance the likelihood
that it will

continue to be a national scientific resource.

     Utilization of a centralized waste disposal facility (either off Oak Ridge
Reservation or, under

the contingent scenario, within its boundanies) will significantly reduce overall DOE
costs for

maintenance, monitoring, and other controls, when compared with the need to maintain many
smaller

disposal cells.  The Reservation is pursuing a strategy where CERCLA generated wastes will
be

consolidated into one large (1 million yds 3) modern waste management facility.  The
utilization of one

large facility is expected to result in a lower cost over the long term that would
numerous small and

scattered disposal cells.  Significantly, such consolidation of radioactive waste,
including use of both

off-site disposal and centralized on-site disposal in combination, has been key to the
overall strategy

for remediation of other major DOE sites -- with the full support of EPA.

     The preferred alternative also may avoid significant future costs which would be
incurred for

readdressing remedial alternatives not in compliance with current Tennessee policy
specifying a State

goal that ORR radioactive wastes which require long-term institutional controls ultimately
be

relocated.  If maintained, this policy could cause future costs to be incurred for all
disposal

alternatives except for the preferred alternative.

      Long Term Effectiveness and Permanence



     The preferred alternative involves the consolidation of the impoundment's waste with
other

similar wastes at the Nevada Test Site Environmental conditions at the Nevada Test Site
are much

more compatible with the long term containment of radioactive wastes when compared to the
hydrogeology of eastern Tennessee.  The low rainfall and deep groundwater conditions

present at the

      Nevada Test Site make that facility more effective as a permanent disposal facility for
these
      radioactive wastes than presently available on-site alternatives.  If the Centralized
Waste Management
      Facility, similar in construction to a large RCR A subtitle C facility, is constructed at
the Reservation,
      that facility will also provide greater permanence than presently avalable alternatives
(and at a lower
      cost than disposal at the Nevada Test Site).

     Accordingly, a significant part of the increased cost associated with the preferred
alternative
      is justified by the increase in permanence achieved by this alternative.  Such permanence
is particularly

important here because of the transuranic constituents within the surface impoundment
waste
      materials.

      Reduction of Toxicity, Mobility, or Volume
     The treatment provided under the preferred alternative will significantly reduce the

mobility
of the radioactive contaminants being remediated.  This reduction in mobility will enhance

the
permanence of the preferred alternative over the other alternatives not including

treatment.  Another
enhancement to permanence will be achieved by the preferred alternative's provision for

the reduction
of the toxicity through destruction of the PCBs in two of the impoundments.

     These enhancements to permanence achieved through treatment, in accordance with
CERCLA's expressed preferences, also justify a portion of the preferred alternative's

incremental cost.

      Short Term Effectiveness
     Although no part of the cost increase associated with the preferred alternative is

justified by
short-term effectiveness considerations, it should be noted that this alternative fully

satisfies this
remedy selection criterion.  The preferred alternative includes engineered and

administrative controls
to ensure that protection of the public, workers, and environment are maintained during
implementation of the remedy, which is achieved within a reasonable time period.

      Conclusion



     Based on the analysis summarized above, Region 4 has concluded that the cost
associated

with the preferred remedial alternative for the Surface Impoundments Operable Unit at the
Oak Ridge

National Laboratory are proportional to this remedy's overall effectiveness.  Increases in
cost over

other alternatives -- especially considering added future value and/or savings -- are
justified by this

remedy's long-term effectiveness and permanence with respect to the radioactive
contaminants being

remediated and the remedy's, utilization of treatment which reduces the mobility and
toxicity of the

waste materials in accordance with statutory preferences.

     If you have any questions regarding this matter, please contact Mr. Jon Johnston,
Chief,

Federal Facilities Branch, at 404/562-8527, or Camilla Warren, Chief, DOE Remedial
Section, at

404/562-8519.

      cc. S. Luffig
      T. Fields
      B. Breen
      J. Woolford
      E. Cotsworth
      J. Cunningham



OAK RIDGE RESERVATION (USDOE)

Site Information:

Site Name: OAK RIDGE RESERVATION (USDOE)
Address: OAK RIDGE, TN

 
EPA ID: TN1890090003
EPA Region: 04

 

Record of Decision (ROD):

ROD Date: 01/23/1998
Operable Unit: 37
ROD ID: EPA/541/R-98/017
 
Media: Leachate, Other, Sediment, Soil, Surface Water

 
Contaminant: Radioactive, VOC

 
Abstract: Please note that the text in this document summarizes the Record of

Decision for the purposes of facilitating searching and retrieving key
text on the ROD. It is not the officially approved abstract drafted by
the EPA Regional offices. Once EPA Headquarters receives the
official abstract, this text will be replaced.

The Department of Energy (DOE) Oak Ridge Reservation (ORR) is
located within and adjacent to corporate limits of the city of Oak
Ridge in East Tennessee and includes portions of Anderson and
Roane Counties. ORR comprises 34,516 acres of federally owned
land and houses three major installations - Oak Ridge National
Laboratory (ORNL), Oak Ridge Y-12 Plant, and East Tennessee
Technology Park (ETTP). These facilities were built in the 1940s as
research, development, and process facilities in support of the
Manhattan Project. Activities at these facilities have resulted in the
release of hazardous substances and radioactive contamination to the
onsite and offsite environment.

The ORNL main plant is approximately 15 miles west of Knoxville,
Tennessee, and 10 miles southwest of the Oak Ridge, Tennessee,
business center. The 800-acre Y-12 Plant is in Bear Creek Valley, 2
miles south of downtown Oak Ridge. It was used between 1953 and
1983 for lithium isotope separation processes which resulted in the
release of 239,0000-470,000 pounds of mercury into the Lower East



Fork of Poplar Creek (EFPC). Primary mercury losses were stopped
in 1963, yet secondary sources currently release approximately 20
g/day. ETTP encompasses approximately 1,700 acres in the
northwest corner of ORR. It was formerly known as the Oak Ridge
K-25 Site.

In November 1989, the Environmental Protection Agency (EPA)
placed ORR on the National Priorities List. In January 1992, DOE,
EPA, and the State implemented a Federal Facilities Agreement to
provide a procedural framework and schedule for evaluating,
prioritizing, and managing areas of contamination on ORR.

Operable Unit 2 (OU2):
FCAP (Filled Coal Ash Pond) is on Chestnut Ridge, approximately
0.8 km (0.5 miles) south of the Y-12 Plant. The pond was
constructed by building a southwest-facing earthen dam across
Upper McCoy Branch. The pond was used as a settling basin for coal
ash slurry from the Y-12 Steam Plant from 1955 to 1967, when the
pond was filled. From 1967 to 1989, the slurry continued to be
discharged to the pond and then flowed across the dam to the Upper
McCoy Branch and into Rogers Quarry.
Upper McCoy Branch has its headwaters along two tributaries near
the crest of Chestnut Ridge. The tributaries join at the ash pond.
Water flows over and through the ash in the pond. Surface water
flows down the existing eroded spillway on the eastern end of the
earthen dam. Subsurface flow exits in seeps and springs below the
dam. Although minimal erosion appears to be occurring on the
downstream dam face that is covered with grass and ground
vegetation, the spillway channel for the dam has eroded
approximately 4.6 m (15 feet) deep.
At the base of the dam is a spring that is a discharge point for
groundwater. Water from this spring has cut a channel approximately
0.9 m (3 feet) deep into the valley. At times of heavy rainfall the
stream sometimes overflows its banks. Since 1967, when the stream
was diverted from flowing into Melton Hill Reservoir, Upper McCoy
Branch has flowed approximately 0.8 km (0.5 miles) from the dam to
Rogers Quarry, a 4-ha (10-acre) quarry that was used as a source of
stone in the 1940s. A Record of Decision (ROD) was completed for
this OU in February 1996.

OU4:
The Clinch River (CR) Y-12 OU consists of the Watts Bar and
Melton Hill Reservoir sediment and biota from CRM 0.0 at the
confluence of the Clinch and Tennessee rivers upstream to CRM 44
near the Solway Bridge. The OU includes the Poplar Creek (PC)
embayment from the creek's mouth at CRM 12 upstream to its



confluence with EFPC at PCM 5.5. The OU does not include surface
water. The shorelines of the OU are used primarily for agricultural,
recreational, residential, and industrial purposes.
The CR Y-12 OU is contaminated because of past activities at DOE's
ORR and non-DOE industrial and municipal sources. Any surface
waters originating on or passing through ORR flow into CR/PC.
Because reservoirs within this OU are efficient sediment traps, the
sediments contain contaminants released from ORR and have the
potential of receiving current or future contaminant releases. The
1996 CR/PC remedial investigation (RI) determined contaminant
concentrations in CR/CP fish, water, and sediment and the threat
those contaminants might pose to human health and the environment.
A ROD was completed in September 1992.

OU6:
The K-1070 SW31 K-25 OU, is part of the K-1070 OU located
within the K-25 Site, a federal facility on the ORR. SW31 is a
perennial spring located inside the perimeter fence of K-25. The
stream is contaminated primarily with volatile organic compounds
(VOCs). Heavy metals have also been found in the water, together
with traces of polychlorinated biphenyls (PCBs) and other agents,
including minimal alpha and beta activity. Groundwater is believed
to contribute at least part of the stream flow to SW31. Access to the
spring is restricted because of its position inside the perimeter fence
of K-25. An impact on natural resources from the SW31 spring is the
contamination of surface waters from the discharge into Mitchell
Branch, which is the main surface water feature in the vicinity of
SW31.
The source of the contaminants in the spring is thought to be wastes,
including solvents and hazardous chemicals placed in the disposal
pits of the nearby K-1070-C/D Burial Grounds. In the mid-1970s, the
swampy spring discharge area at the base of the Burial Grounds was
filled, and a pipe was inserted in the hillside to collect natural
seepage for routing to a storm drain. The pipe discharge became
SW31. K-25 was divided into OUs. The K-1070 C/D Burial Ground
and SW31 became part of the K-1070 OU. Although the RI of the
K-1070 OU was still ongoing, it was determined that an interim
action was appropriate to isolate and eliminate an easily controllable
release of hazardous substance to Mitchell Branch. A ROD was
completed for the interim action in September 1992.

OU8:
OU8, the ORNL WAG 11 Scrap Yard X10, is one mile east of the
intersection of Highway 58 and 95 in the McNew Hollow area just
north of Pine Ridge. WAG 11 occupies approximately 30 acres
within the boundaries of the ORR. Formerly known as White Wing



Scrap Yard, WAG 11 is partially wooded and thickly vegetated. The
site lies within the Bear Creek drainage basin near the junction of
Bear Creek and EFPC. All surface water flow within the WAG is to
Bear Creek along two unnamed tributaries.
WAG 11 was a storage area for radioactively contaminated scrap and
debris from the ORNL, Y-12 Plant, and the K-25 Plant. In the early
1950s, material with alpha, beta, and gamma contamination was first
stored at the White Wing Scrap Yard. In 1966, efforts began to clean
up the site in preparation for the proposed relocation of White Wing
Road. Most of the larger surface scrap was removed and buried in
ORNL's Solid Waste Storage Area 5. Site cleanup continued into
October 1970, with the removal of approximately 6000 cubic yards
of contaminated soil from the site. ORNL conducted limited
sampling of WAG 11 in 1987 and 1988. An Interim Remedial
Measures Study was completed in July 1992, and an Interim ROD
was completed in October 1992.

OU10:
The Lower EFPC OU site includes soil, sediment, and groundwater
in the 100-year floodplain along Lower EFPC and 16 km (10 miles)
of sewer lines of the Sewer Line Beltway. More than 20 tributaries
and treated effluent from the Oak Ridge Sewage Treatment Plant
flow into the creek. EFPC begins within the Y-12 Plant as the Upper
EFPC, which is a separate OU. The Upper EFPC OU terminates at
Lake Reality, a retention pond at the eastern end of the Y-12 Plant.
The Lower EFPC OU begins at the outfall of Lake Reality at creek
kilometer 23.3 (creek mile 14.5) and ends at its confluence with
Poplar Creek. Floodplain soils from Lower EFPC served as backfill
material for construction of the Sewer Line Beltway through the city
of Oak Ridge. The site includes portions of ORR and commercial,
residential, agricultural, and miscellaneous areas within the city of
Oak Ridge. Some residences are within 400 m (0.25 miles) of the
areas to be remediated.
Lower EFPC is a perennial stream flowing through Anderson and
Roane Counties in Oak Ridge, Tennessee. The creek's watershed
[approximately 77.2 km squared (29.8 mile squared)] consists of
many streams and tributaries that flow into EFPC. This watershed
lies primarily within East Fork Valley and is bounded by Black Oak
Ridge on the northwest and East Fork Ridge on the southeast. No
active potable water wells are located within the floodplain, and
ground water is currently not a drinking water source. A ROD was
completed for the Lower EFPC OU in September 1995.

OU11:
The Y-12 Nitric Acid Pipe OU, also known as the OU2 Abandoned
Nitric Acid Pipeline, is a 1.5 to 3-inch diameter underground



stainless steel pipeline that runs 4,800 feet east to west from the H-1
Foundry (Building 9215) to the S-3 Ponds (now known as S-3 Site).
The Nitric Acid Pipeline was used to carry waste effluent from a
uranium recovery process that produced nitric acid and depleted
uranium in solution. Materials discharged through the pipeline
include nitric acid, depleted and enriched uranium, various metal
nitrates, salts, and lead skimmings. Waste effluent might have
collected or leaked in the many turns, bends and low points along the
pipeline.
The Nitric Acid Pipeline was originally part of the Group 4 Resource
Conservation and Recovery Act (RCRA) Facility Investigation (RFI)
Plan developed between 1988 and 1990. An RI Work Plan for the
Pipeline was prepared in 1992, and phase I of the sampling took
place in January and February 1993. A ROD was completed in
September 1994, addressing only the soils along the Pipeline.

OU14:
OU14, the ORNL WAG 1 Surface Impoundment X10, consists of 4
surface impoundments (A throughD) in the Bethal Valley watershed.
These impoundments were used to manage low-level radioactive
liquid wastes generated from experiments and material processing at
ORNL. Sediments are radiologically and chemically contaminated.
Impoundments A and B are unlined and release contaminants to the
environment as a result of groundwater intrusion. Water covering the
sediments in these two impoundments provides radiation shielding
and prevents airborne release of sediments. Impoundments C and D
are clay-lined, not in contact with groundwater, and are not known to
be leaking. Other sources in Bethel Valley also contribute to
groundwater contamination, which could continue to contaminate
surrounding soils after remediation of the impoundments. A ROD
was completed in September 1997, addressing surface water and
sediment in the impoundments.

OU16:
OU16, the K-1407 B and C Ponds K-25 Site, is part of the K-1407
OU which is in the K-25 main plant area. A ROD was completed in
September 1993, providing a final source control action to reduce
threats to human health and the environment posed by residual metal,
radiological, and VOC contamination with the B and C Ponds.

OU17:
OU17, the WAG 13 Cesium Plots, are part of ORNL in an
approximately 6-acre grassy field 330 feet north of the Clinch River
at mile 20.5 and 1.3 miles south of the intersection of Bethel Valley
Road and State Route 95. A perimeter fence, approximately 1000
feet by 250 feet, encloses the WAG 13 Cesium Plots. There are eight



treatment plots that were used for a simulated nuclear weapons
fallout study undertaken by ORNL. There are no other structures on
the site. The elevated gamma radiation levels emitted from these
plots pose a potential threat to human health and the environment.
In August 1968, to simulate conditions of a nuclear fallout, four of
the treatment plots were contaminated with cesium 137; the
remaining four plots were used as uncontaminated controls. A
surface radiological investigation was conducted at and around the
site between June 1987 and March 1988 by ORNL. An Interim
Remedial Measures Study for the WAG 13 cesium plots was
completed in July 1992, and an Interim ROD was completed in
October 1992, providing for the excavation of contaminated soils and
placement in WAG 6 low-level waste silos.

OU18:
OU18, the Y-12 Plating Shop Container Areas, lie in the Upper
EFPC watershed and are the collection and storage sites for spent
plating solutions and sludges generated in the Plating Shop at
Building 9401-2. The Plating Shop Container Areas, Areas S-334
and S-351, are adjacent to Buildings 9401-2 and 9720-29,
respectively, in the southern portion of Y-12. These areas are within
the fenced security area of Y-12 and are devoid of vegetation; the
presence of animals is unlikely.
Building 9401-2 was built in the early 1940s as part of the original
plant. Around 1955, this building was converted to a plating shop for
the Metal Preparation Division at Y-12. Because wastes generated
from these operations require temporary storage pending
transportation to treatment facilities, spent plating solutions and
sludges have been collected in containers in two accumulation
areas-S-334 and S351. Area S-334 has been in use since 1983, and
Area S-351 had been in use since 1955 until use was recently
discontinued. Areas S-334 and S-351 were subjects of an RFI
completed in 1988. Although the investigation of the areas was
initiated under RCRA, subsequent steps in the remedial alternatives
evaluation and selection process conformed to Superfund program
regulations and guidance. A ROD was completed in September 1992,
for no further action at the Y-12 Plating Shop Container Areas.

OU20:
OU20, the Bear Creek Valley OU2, is in Bear Creek Valley near the
headwaters of Bear Creek immediately west of the Y-12 Plant's main
facilities. This OU is comprised of a former construction spoil area,
Spoil Area 1, and a former construction storage yard, the SY-200
Yard. Spoil Area 1 is west of the Y-12 Plant on Old Bear Creek
Road. SY-200 Yard is west of the Y-12 Plant on Old Bear Creek
Road between Spoil Area 1 and the Rust Spoil Area.



Various renovation, maintenance, and construction operations at the
Y-12 Plant produced construction debris, which included concrete,
asphalt, brick, brush, rock, and tile. Solid waste (spoil material)
generated during these operations was disposed of in Spoil Area 1
from 1980 to 1985. A soil cover was placed over Spoil Area 1 in
1985. From the 1950s to 1986, the SY-200 Yard was an
aboveground storage facility for machinery and miscellaneous items.
No chemical or waste materials were stored at the site, and all
containers were empty and stored for future use. After the presence
of visible mercury was detected on the SY-200 Yard, a soil cover
was placed on the site. A ROD was completed in January 1997, for
the Bear Creek Valley OU2.

OU24:
The Lower Watts Bar Reservoir (LWBR) OU consists of the Watts
Bar Reservoir, which is impounded by the Watts Bar Dam in East
Tennessee, almost equidistant (about 62 miles) from the cities of
Knoxville and Chattanooga. The LWBR study area extends from
TRM 567.5 at the mouth of the Clinch River to TRM 529.9 at Watts
Bar Dam. Watts Bar Reservoir is one of nine mainstream
impoundments on the Tennessee River between Paducah, Kentucky,
and Knoxville, Tennessee. This reservoir provides flood control,
hydropower generation, navigation, municipal and industrial water
supply, wildlife habitat, and recreation.
The downstream boundary of the ORR was placed at Watts Bar Dam
because earlier studies had shown that the vast majority of
sediment-associated contaminants released from ORR had collected
in LWBR. Consequently, concentrations of sediment-associated
contaminants released from ORR are much lower in reservoirs
downstream of Watts Bar Dam.
Construction of Watts Bar Reservoir began in 1939 to provide
navigation, flood control, and hydrogeneration of electricity. Land
surrounding the reservoir is currently used for residential,
agricultural, industrial, resort, and recreational purposes. Waters of
the reservoir are used for domestic water supply, industrial water
supply, fish and aquatic life, recreation, irrigation, livestock
watering, wildlife, and navigation. LWBR is not a direct source of
drinking water for municipalities; however, Rockwood and Spring
City drinking water intakes could be impacted during high water
conditions by reverse flow. Kingston drinking water intake in the
Tennessee River above LWBR is also impacted by reverse flow.

The LWBR OU is an integrator of waterborne substances in the
Clinch and Tennessee Rivers. Once these substances enter the
LWBR OU, they may be found in the water, sediment, or biota. The
LWBR remedial investigation/feasibility (RI/FS) was released to the



public in March 1995, and a ROD was completed in September
1995.

OU27:
The ORR Oak Ridge Associated Universities (ORAU) South
Campus Facility is southeast of the Y-12 Plant at the intersection of
Pumphouse Road and Bethel Valley Road on the eastern edge of
ORR, approximately 32 km (20 miles) west of Knoxville, Tennessee.
The South Campus Facility is within the city limits of Oak Ridge,
Tennessee. The facility was an experimental station consisting of
pasture area, several buildings, and wastewater treatment facilities.
Buildings in the northwest area of South Campus Facility are still
used for office and storage space. A ROD was completed in
December 1995, for OU27.

OU33:
The Gunite and Associated Tanks (GAAT) OU comprises 16 tanks
located in or near the North and South Tank Farms at the ORNL
WAG 1. DOE assigned remediation of these tanks a high priority
because of the high contaminant inventory and the age of the tanks.
The GAAT OU includes the tanks, residual waste materials in the
tanks, and the operating equipment associated with the tanks.
The Gunite tanks were originally constructed in the 1940s with a
projected operational life of 1 year. The tanks were removed from
service beginning in the 1950s, with all tanks out of service by the
1970s. Remote visual inspections of the tanks have revealed some
degradation on the interior surface of Tanks W-5 and W-6.
Approximately 1.32 million liters of liquid and 189,000 liters of
sludge remain in the tanks. The RI/Baseline Risk Assessment for the
GAAT OU was completed in 1994, with an addendum completed in
1996. The FS/Proposed Plan was completed in May 1997, and an
Interim ROD was completed in September 1997, providing for the
removal of the liquid and sludge wastes from eight of the tanks.

OU37:
The K-1070-C/D OU is a 22-acre tract of land located within the
security perimeter fence on the eastern side of ETTP. The
K-1070-C/D OU is divided into seven source areas: Trench Area,
Landfarm Area, Concrete Pad Area, North Pits Area, South Pits Area
(which includes G Pit), Pits Downgradient Area (i.e., are
downgradient from the North and South Pits), and the K-1414 Area.
These areas include soil and buried waste, such as drums, gas
centrifuge hardware, and other equipment, and numerous hazardous
substances. Surface water (wet weather conveyances) and associated
sediments are also part of the K-1070-C/D OU.
Activities at the former K-25 Site generated many types of waste,



including hazardous, radioactive, and classified wastes that were
disposed of at the K-1070-C/D OU from 1975 to 1989. In January
1998, a ROD was completed addressing soil and waste from the G
Pit in the South Pits Area, the Concrete Pad, surface water and
sediment at the K-1070-C/D OU, and the Landfarm Area. Selection
of the final remedy addressing the remaining components of the
K-1070-C/D OU has been deferred to the ETTP ROD.

OU38:
OU38, Kerr Hollow Quarry, is a 3-acre, flooded limestone rock
quarry within a remote, protected area of ORR about 1.5 miles south
of the Y-12 Plant and approximately 350 yards north of Bethel
Valley Road. Kerr Hollow Quarry is approximately 55 feet deep and
sheltered on three sides by 60-foot high cliffs. Only designated and
trained DOE or Energy Systems employees or subcontractors are
allowed access to the quarry. Wildlife has access to the area and may
use the water in and from Kerr Hollow Quarry.
In the early 1940s, Clinton Engineering Works leased the Kerr
Hollow Quarry site to Ralph Rogers Company, Inc., to provide rock
and gravel for construction on the Manhattan Project. In the late
1940s, the quality of the stone degraded, the quarry was abandoned,
and the quarry eventually filled with water. From 1951 until 1988,
the quarry was used as a treatment site for water-reactive, corrosive,
or ignitable wastes from the Y-12 Plant and the ORNL. The site
received containers of waste in various sizes consisting mainly of gas
cylinders, drums, and buckets. No disposal records are available for
activities performed before 1957. Kerr Hollow Quarry was not
intended for use as a hazardous waste storage or disposal facility.
Instead, it was used to treat the wastes and effectively eliminate the
hazardous characteristics of reactivity, corrosivity, and ignitability.
Records for Kerr Hollow Quarry, dating from 1957, show that
approximately 45,450 kg (50 tons) of hazardous and nonhazardous
waste were treated at the site.
Treatment activities at Kerr Hollow Quarry ceased in November
1988. From 1991 through 1993, containers and materials at the
bottom of Kerr Hollow Quarry were shredded, removed, evaluated
by health personnel, and placed in B-25 boxes. Shredded debris from
the quarry was placed in concrete vaults and placed adjacent to the
Walk-in Pits in the Bear Creek Burial Grounds. The concrete vaults
were subsequently covered with a RCRA cap. Final removal and
inspections were conducted in 1993. The last of the operating
equipment was removed from the quarry in November 1993. A ROD
was completed in September 1995, for the removal of containers,
cylinders, and other materials from the bottom of the quarry.

OU41:



The Molten Salt Reactor Experiment (MSRE) site is located
approximately 0.6 miles south of the ORNL main plant across Haw
Ridge in Melton Valley. The MSRE reactor and associated
components are located in cells beneath the floor in the high-bay area
of Building 7503. In 1951, Building 7503 was constructed to contain
the Aircraft Reactor Experiment, which was canceled in 1957. In
1961, experimentation on a molten salt reactor was revived at MSRE
to develop a commercial molten salt reactor. The reactor operation
permanently shut down in 1969.
In 1994, investigation of the MSRE site indicated that anomalous
levels of uranium hexafluoride and fluorine gases were present
throughout the off-gas piping connected to the fuel and flush salt
drain tanks. In addition, uranium had migrated through the off-gas
system to an auxiliary charcoal bed that resulted in a criticality
concern because of the quantity of uranium detected. In July 1995, a
time-critical removal action was completed addressing various
aspects of containment, nuclear criticality control, and chemical
reaction prevention. A reactive gas removal system, installed in 1996
as part of the time-critical action, continues to remove and trap
uranium hexafluoride and fluorine gases from MSRE off-gas piping.
In July 1998, an Interim ROD was completed that focused on
removal of fuel and flush salts from the MSRE drain tanks to
eliminate the major source of contaminants for the MSRE site. A
non-time-critical removal action for removal of uranium and fluorine
contaminated charcoal is planned for completion in February 1999.

OU42:
OU42, Union Valley, lies east of the Y-12 Plant and extends
approximately 3.6 miles from Scarboro Road to Melton Lake Drive
in the city of Oak Ridge. Most properties in the Union Valley
corridor are privately owned tracts of variable size, although the city
of Oak Ridge and the University of Tennessee also own land there.
The portion of the valley that has contamination resulting from
release at the Y-12 Plant is included in the Upper EFPC CA.
The Maynardville Limestone bedrock unit underlying the Y-12 Plant
and Union Valley is of particular interest because it is the primary
pathway for contaminant migration from the Plant. Contaminants
consistent with those found in a plume of contaminated groundwater
originating under the Y-12 Plant were detected in monitoring wells
in the Maynardville Limestone in Union Valley. Contamination
detected in a shallow well in Union Valley may be connected with a
shallow plume of tetrachloroethene and trichloroethene originating at
the Y-12 Plant or may originate from a source in Union Valley off
ORR. None of the current landowners in Union Valley extract
groundwater for residential use. The Union Valley Interim Study
Remedial Site Evaluation was completed in 1995. Prior to the



completion of the RI/FS for the Upper EFPC CA, an Interim ROD
was completed in July 1997, addressing only the plume of
contaminated groundwater that has migrated beyond the Y-12
boundaries.

 
Remedy: A soil cover, considered an interim measure, will be placed over the

Concrete Pad Area with adequate thickness and sufficient areal
extent to provide protection from direct exposure to ionizing
radiation. The soil cover will be placed over areas directly related to
the Concrete Pad contamination. The soil will be placed over the
existing plastic cover to minimize the possibility of contamination of
cover soil. The soil cover will be maintained under the existing
surveillance and maintenance (S&M) program to ensure interim
protection until a long-term decision for the Concrete Pad Area is
finalized in the East Tennessee Technology Park (ETTP) Record of
Decision (ROD).

Soil, debris, and other material (approximately 250 cubic yards) from
the G Pit will be removed, segregated, characterized, and temporarily
placed into classified mixed waste storage at ETTP. Characterization
data obtained during the excavation will be used for a written
assessment of potential treatment technologies for the G Pit wastes.
Following excavation, the G Pit will be backfilled and properly
graded.

While the G Pit waste is in compliant classified storage at ETTP, a
proof-of-process evaluation involving bench-scale tests on G-Pit
waste, will be conducted using the ex situ treatment technologies
identified in the first phase of the selected remedy. Results of this
evaluation will be used to select the most appropriate waste treatment
technology. Once a technology is selected, it will be implemented for
full-scale treatment of the G Pit waste to satisfy applicable waste
acceptance criteria (WAC) (including the Resource Conservation and
Recovery Act (RCRA) land disposal restrictions (LDRs)). Because
the G Pit waste is expected to be classified, the treatment process
used to satisfy LDRs is anticipated to also destroy the classified
components of the waste. Following successful treatment, the waste
will be disposed of in a facility that can lawfully accept it.

Radiological walkover surveys will be conducted on site to confirm
the effectiveness of the Concrete Pad soil cover in preventing
exposure to ionizing radiation. Existing institutional controls in the
S&M program will continue until final decisions are made for the
K-1070-C/D Operable Unit in the ETTP ROD. These controls
include access restrictions and maintenance of soil covers.



Estimated Capital Costs: $6,279,000
Estimated Annual O&M Costs: $44,700
Estimated Present Worth Costs: $5,700,000
Estimated O&M Present Worth Costs: $160,000 (5 years)

 
Text: Full-text ROD document follows on next page.
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                               PREFACE

    This Record of Decision for the K-1070-C/D Operable Unit, East
    Tennessee Technology Park, Oak Ridge, Tennessee (DOE/OR/02-
    1486&D4) was prepared in accordance with requirements under the
    Comprehensive Environmental Response, Compensation, and Liability
    Act of 1980 (CERCLA) to present the selected remedy for the K-1070-
    C/D Operable Unit to the public. This work was performed under Work
    Breakdown Structure 1.4.12.4.1.01.48 (Activity Data Sheet 4300, "K-
    1070-C/D G Pit and Concrete Pad"). This document provides the
    Environmental Restoration Program with information about the selected
    remedy for the K-1070-C/D Operable Unit, which includes excavation
    of G Pit materials and placement into interim storage, treatment and
    disposal, and an interim soil cover for the Concrete Pad Area. The
    CERCLA remedial investigation and risk analysis has shown that no
    further action is necessary for the Landfarm Area, surface water, and
    sediment at the K-1070-C/D Burial Ground. This selected remedy is
    different from and supersedes the remedy presented in the document's
    D1 version. This document also summarizes information from the
    remedial investigation/feasibility study (DOE/OR/01-1297&D2) and the
    proposed plan (DOE/OR/02-1399&D4).

                  ACRONYMS AND ABBREVIATIONS

    ARAR           applicable or relevant and appropriate requirement
    CERCLA         Comprehensive Environmental Response, Compensation, and Liability
                   Act of 1980
    CFR            Code of Federal Regulations
    CNF            Central Neutralization Facility
    DCA            dichloroethane
    DCE            dichloroethene
    DOE            U.S. Department of Energy
    DOT            U.S. Department of Transportation
    EPA            U.S. Environmental Protection Agency
    ETTP           East Tennessee Technology Park (formerly Oak Ridge K-25 Site)
    FFA            Federal Facility Agreement
    FFCAct         Federal Facility Compliance Act of 1992
    FR             Federal Register
    FS             feasibility study
    ft             foot
    g              gram



    gal            gallon
    ha             hectare
    ISV            in situ vitrification
    km             kilometer
    L              liter
    LDR            land disposal restriction
    LLW            low-level (radioactive) waste
    m              meter
    µR             microroentgen
    MCL            maximum contaminant level
    mg             milligram
    mrem           millirem
    NCP            National Oil and Hazardous Substances Pollution Contingency Plan
    NPDES          National Pollutant Discharge Elimination System
    NTS            Nevada Test Site
    O&M            operation and maintenance
    ORR            Oak Ridge Reservation
    OSWER          Office of Solid Waste and Emergency Response
    OU             operable unit
    PCB            polychlorinated biphenyl
    PCE            tetrachloroethene
    pCi            picocurie
    ppm            parts per million
    RCRA           Resource Conservation and Recovery Act of 1976
    RI             remedial investigation
    ROD            record of decision
    S&M            surveillance and maintenance
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               ACRONYMS AND ABBREVIATIONS (continued)

    SARA           Superfund Amendments and Reauthorization Act of 1986
    TBC            to be considered
    Tc             technetium
    TCA            trichloroethane
    TCE            trichloroethene
    TDEC           Tennessee Department of Environment and Conservation
    U              uranium
    USC            United States Code
    WAC            waste acceptance criteria
    yd             yard
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                                    PART 1. DECLARATION
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                               SITE NAME AND LOCATION

     U.S. Department of Energy
     K-1070-C/D Operable Unit
     East Tennessee Technology Park, Oak Ridge Reservation
     Oak Ridge, Tennessee

                            STATEMENT OF BASIS AND PURPOSE

     This record of decision (ROD) presents the selected remedial action for the G Pit and the
Concrete Pad of the K-1070-C/D Operable Unit (OU) at the East Tennessee Technology Park
(ETTP) (formerly the Oak Ridge K-25 Site) on the U.S. Department of Energy (DOE) Oak Ridge
Reservation (ORR) in Oak Ridge, Tennessee. This ROD also designates no further action for
the Landfarm Area and for surface water and sediment at the K-1070-C/D OU. The action was
chosen in accordance with the Comprehensive Environmental Response, Compensation, and
Liability Act of 1980 (CERCLA), as amended by the Superfund Amendments and
Reauthorization Act of 1986 (SARA), 42 United States Code (USC) Section 9601 et seq. and,
to the extent practicable, the National Oil and Hazardous Substances Pollution Contingency Plan
(NCP).

     This decision is based on the Administrative Record for the K-1070-C/D OU, including
the remedial investigation (RI)/feasibility study (FS) (DOE 1995), the proposed plan (DOE
1997a), and other documents for this site.

     DOE is the lead agency for this action. The U.S. Environmental Protection Agency
(EPA) and the Tennessee Department of Environment and Conservation (TDEC are supportive
agencies as parties of the Federal Facility Agreement (FFA) for this response action. They
concur with the selected remedy.

                            ASSESSMENT OF THE SITE

     If actual or threatened releases of hazardous substances from this site arc not addressed
by implementing the response action selected in this ROD, the hazardous substances present
unacceptable risks to public health, welfare, or the environment.
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                        DESCRIPTION OF THE SELECTED REMEDY

     This response action fits into the overall ORR cleanup strategy by addressing wastes and
contaminated soils at the K-1070-C/D G Pit, Concrete Pad, and Landfarm Area. The selected
remedy mitigates a primary contaminant source to groundwater by:



    •  excavating the G Pit and backfilling it with suitable material;

    •  placing G Pit soil and excavated waste into compliant interim storage at ETTP;

    •  conducting a written evaluation of potential ex situ treatment technologies to determine
       their applicability to the G Pit wastes;

    •  conducting a "proof-of-process" evaluation of those treatment technologies identified
       in the written evaluation to aid in the selection of the most appropriate treatment
       technology;

    •  treating G Pit waste using the selected technology to meet applicable waste acceptance
       criteria (WAC) [such as Resource Conservation and Recovery Act of 1976 (RCRA)
       land disposal restrictions (LDRs)] for a permitted disposal facility (it is anticipated
that
       this treatment will also destroy the classified components of the waste); and

    •  disposing of the treated waste in a disposal facility that can lawfully accept it.

    The selected remedy also includes interim measures for areas of the OU other than the
G Pit, the Landfarm Area, and surface water and sediment. These interim measures include the
following:

    •  placing a soil cover to prevent direct contact with and provide radiation shielding at
       the Concrete Pad Area and

    •  maintaining institutional controls as they currently exist in the surveillance and
       maintenance (S&M) program.

    Areas addressed by these interim actions, including the Trench Area, the North Pits Area,
the South Pits Area (exclusive of the G Pit), the K-1414 Area, and the Pits Downgradient Area,
will be reevaluated for final remedial action in the ETTP ROD.
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    No further action will be taken for the Landfarm Area and for surface water and sediment
at the K-1070-C/D OU.

                              STATUTORY DETERMINATIONS

    The selected remedy protects human health and the environment, complies with federal
and state requirements that are legally applicable or relevant and appropriate, and is cost-
effective. The final remedy (G Pit excavation) uses permanent solutions and alternative
treatment
technologies to the maximum extent practicable for this site and satisfies the statutory
preference
for treatment to reduce toxicity, mobility, and volume as a principal element of the remedy. For
areas subject to interim actions, the use of permanent solutions, alternative treatment
technologies, and the preference for treatment will be addressed in the final remedial action
pursuant to the ETTP ROD. A CERCLA 5-year review will not be required after the remedial
action at the G Pit because the G Pit wastes are removed. The other areas of the K-1070-C/D
OU where hazardous substances will remain on site will be reevaluated in the upcoming ETTP



RI/FS and ROD.
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                                    PART 2. DECISION SUMMARY
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                       SITE NAME, LOCATION, AND DESCRIPTION

        DOE ORR, shown in Figure 2.1, is located within and adjacent to the corporate limits of
the city of Oak Ridge in East Tennessee and includes portions of Anderson and Roane Counties.
Oak Ridge is located approximately 20 km (12.5 miles) west-northwest of Knoxville, 19 km
(12 miles) southwest of Clinton, and 16 km (10 miles) northeast of Kingston. ORR comprises
13,794 ha (34,516 acres) of federally owned land and houses three major installations-Oak
Ridge National Laboratory, Oak Ridge Y-12 Plant, and ETTP. ORR is bounded to the east,
south, and west by Clinch River (Melton Hill Lake) and by the developed portion of the city of
Oak Ridge.

        ETTP encompasses approximately 688 ha (1,700 acres) in the northwest corner of ORR
in Roane County, Tennessee. The K-1070-C/D OU is an 8.9-ha (22-acre) tract of land located
within the security perimeter fence on the eastern side of ETTP (Fig. 2.1). Although portions
of ETTP are within the 100- and 500-year floodplains; of Clinch River, the K-1070-C/D OU is
not. It is bordered by the East Patrol Road to the north and the Burial Ground Patrol Road to
the south. The K-1070-C/D OU is divided into seven source areas: Trench Area, Landfarm
Area, Concrete Pad Area, North Pits Area, South Pits Area (which includes G Pit), Pits
Downgradient Area (i.e., area downgradient from the North and South Pits), and K-1414 Area.
These areas include soil and buried waste, such as drums, gas centrifuge hardware, and other
equipment, and numerous hazardous substances. Surface water (wet weather conveyances) and
associated sediments are also part of the K-1070-C/D OU.

                                      SITE HISTORY

        Activities at the former K-25 Site generated many types of waste, including hazardous,
radioactive, and classified wastes that were disposed of at the K-1070-C/D OU from 1975 to
1989.

        The Trench Area was used for the disposal of classified materials generated by the Gas
Centrifuge Program and other plant operations, including hardware and equipment. Low-level



radioactive, nonradioactive, hazardous, and nonhazardous materials were also buried in the
Trench Area. Records indicate that these materials included organic and inorganic wastes,
asbestos, solvents, uranium, heavy metals, acids, bases, glass, waste oil, capacitors containing
polychlorinated biphenyls (PCBs), lead-acid batteries, and machine coolant. When the last trench
was closed, a grassy vegetative soil cover was established.
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        The Landfarm Area was created by two landfarming operations at the site. In 1982, roads
within the fenced boundaries of the K-1070-C/D OU were treated with 16,850 L (4,450 gal) of
mineral oil for dust suppression. The mineral oil contained < 1 percent solvent, < 5 ppm
PCBs, and no uranium. In 1983, an additional 7,600 L (2,000 gal) of oil was landfarmed.
Based on anecdotal evidence, this oil is believed to have contained a relatively high level of
uranium. The layer of soil believed to have contained most of the uranium was subsequently
excavated and buried in the Trench Area.

        The Concrete Pad Area includes the Concrete Pad and associated contaminated soils. The
Concrete Pad covers a small portion of the Trench Area and was the site of a compactor used to
crush scrap metal, empty drums and boxes, and glass in the early 1980s. The Concrete Pad Area
has been identified as a highly contaminated radiological area, and access has been restricted.

        The North and South Pits Areas include 10 pits that were used for disposal of segregated
liquid and glass waste. The pits typically received laboratory quantities of hazardous wastes.
Some pits also received radioactive wastes. After disposal operations ceased, a 0.31-0.93-m
(1-3-ft) soil cover was placed over each pit, and the site was revegetated. The G Pit, 1 of the
10 pits, contains classified materials and drums throughout its depth.

        The Pits Downgradient Area is a grassy hill west of the North and South Pits Areas.
Shallow groundwater underlying this area is contaminated by releases from the upgradient waste
areas.

        The K-1414 Area west of the Trench Area is the vehicle maintenance garage and fueling
facility for ETTP. The facility has been a fuel storage facility since 1949. In 1987, a fuel
leak
was discovered. A diesel tank and about 2,300 L (600 gal) of diesel fuel and water were
removed.

                        HIGHLIGHTS OF COMMUNITY PARTICIPATION

        DOE originally issued a proposed plan for the K-1070-C/D OU in April 1996. Public
notices for the project were published in The Knoxville News-Sentinel, The Roane County News,
and the Oak Ridger July 15, 1996, which set a public comment period from July 15, 1996, to
August 12, 1996. One comment was received during that time; this comment and DOE's
response are documented in Part 3 of this ROD. Following the public comment period, DOE
prepared and issued a D1 ROD for the K-1070-C/D OU in February 1997. However,
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information obtained since that time has led DOE to conclude that the remedy detailed in the
D1 ROD was unsuitable because of safety concerns. Therefore, in July 1997, DOE, with the
concurrence of EPA and TDEC, issued a revised proposed plan that detailed a more appropriate
preferred alternative. DOE published a public notice for the revised proposed plan in The
Knoxville News-Sentinel on July 11 and 13, 1997, The Oak Ridger and The Roane County News
on July 11, 1997, The Clinton Courier-News on July 13 and 14, 1997, and The Rockwood Times
on July 15, 1997, and established a new public comment period from July 14, 1997, to
August 12, 1997. No public comments were received during this second comment period.

                       SCOPE AND ROLE OF THE OU

        The K-1070-C/D OU is on the eastern side of ETTP and encompasses soil, waste, surface
water (wet weather conveyances), and associated sediments at seven areas: Trench Area,
Landfarm Area, Concrete Pad Area, North Pits Area, South Pits Area, Pits Downgradient Area
(i.e., area downgradient of the North and South Pits), and K-1414 Area. This remedial action
for the K-1070-C/D OU fits into the overall cleanup strategy for ORR by addressing a primary
contributor to groundwater contamination (soil and waste from the G Pit in the South Pits Area)
as well as protecting industrial workers (from exposure to the Concrete Pad). No further action
is recommended for surface water and sediment at the K-1070-C/D OU and for the Landfarm
Area.

        Additional efforts at risk reduction, not included in this ROD, include an early action
that
will intercept and treat groundwater releases from this OU and an interim action that involves
ongoing collection and treatment of water from the SW-31 Spring, located downgradient of the
OU. Early action involves installing a system to capture contaminated groundwater in the
unconsolidated zone along the southern and western edges of the Trench Area. This early action
is described in the engineering evaluation/cost analysis for the Mitchell Branch and the
K-1070-C/D Area trenches (DOE 1997b).

        Source characterization of the Trench, the North Pits, and the South Pits Areas, as well
as secondary sources at the Pits Downgradient and K-1414 Areas, and their impact to
groundwater will be reevaluated in the ETTP RI and addressed in the ETTP FS. Selection of the
final remedy addressing these components of the K-1070-C/D OU has been deferred to the ETTP
ROD.
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                   SUMMARY OF SITE CHARACTERISTICS

        The following summarizes the RI findings (nature and extent of contamination and fate
and transport) for the G Pit, the Concrete Pad Area, the Landfarm Area, and surface water and
sediments. Documentation supporting the ETTP ROD will present details of the North Pits Area,
the other pits in the South Pits Area, the Trench Area, the Pits Downgradient Area, and the
K-1414 Area.

G PIT

        The G Pit at the South Pits Area appears to be a primary source of contaminant release
to K-1070-C/D OU soil and groundwater, based on adjacent soil borings and source-term samples
collected from within this pit. Data collected during the RI define the nature and extent



(lateral
and vertical) of a soil contaminant plume emanating from the G Pit and extending downgradient
to the Pits Downgradient Area. Leachate samples from the G Pit include acetone (500 mg/L),
1,1,1-trichloroethane (TCA) (840 mg/L), trichloroethene (TCE) (220 mg/L), 1,1-dichloroethane
(DCA) (43 mg/L), and methylene chloride (7.1 mg/L. The concentrations of TCE (20 percent
of solubility) and 1,1-DCA (19 percent of solubility) show the presence of free-phase
contamination, indicating that the G Pit is a continuing source of soil and groundwater
contamination. Fate and transport modeling of releases from the G Pit area shows that several
chlorinated hydrocarbon concentrations exceeded or will exceed the groundwater maximum
contaminant levels (MCLs) specified by the Safe Drinking Water Act of 1974 [40 Code of
Federal Regulations (CFR) 141], and that maximum concentrations for all contaminants detected
in the G Pit (including volatile organic compounds, semivolatile organic compounds, and
radionuclides) have not yet peaked at the water table and will continue to increase. Because
groundwater is not within the scope of this OU, MCLs are not an applicable or relevant and
appropriate requirement (ARAR) for this action. However, these exceedances of MCLs (either
actual or modeled future) indicate that the G Pit is contributing to groundwater contamination
at
unacceptable levels.

CONCRETE PAD AREA

        Surface soil samples [0-0.3 m (0-1 ft)] indicate significant levels of radiological and
organic contamination. The major contaminants are isotopes of uranium (234 U and 238 U) and
technetium (99 Tc). Detected levels of 234 U averaged 75.5 pCi/g, 238 U averaged 60.9 pCi/g, and
99 Tc averaged 16.4 pCi/g. Gross alpha levels averaged 360 pCi/g, and gross beta levels averaged
250 pCi/g.
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        Because the Concrete Pad lies directly over the Trench Area, sampling the soil around
the
pad was limited to prevent intrusion into the trenches. Therefore, the lateral and vertical
extent
of contamination has not been fully defined; however, contamination in the Concrete Pad Area
appears to be concentrated in a shallow, surface soil interval. Contaminants migrating
vertically
from the Concrete Pad Area may commingle with contaminants in the underlying Trench Area;
therefore, data from groundwater wells cannot discriminate between these two source areas.
Based on models of contaminant leaching, several contaminants from the Concrete Pad Area soils
could migrate to groundwater in levels above MCLs or residential risk-based levels. These
include technetium, 1,2-dichloroethene (DCE), tetrachloroethene (PCE), and TCE.

LANDFARM AREA

        Confirmatory soil samples at the Landfarm Area indicate no significant contamination
remains from landfarming activities; however, an anomalous sample concentration of PCE was
detected in this area. This isolated occurrence of PCE is within acceptable residential and
industrial risk levels for soils; thus no unacceptable risks are associated with soil at the
Landfarm
Area.

SURFACE WATER AND SEDIMENTS



        The surface waters (wet weather conveyances) in the K-1070-C/D OU do not appear to
be an off-site transport mechanism for surface soil contaminants detected at the site.
Contaminant
concentrations in surface water and sediment at the K-1070-C/D area are low and at levels that
do not exceed remedial goal options developed in the RI. Metals and radionuclides detected in
sediment at the K-1070-C/D OU were near their detection limits or background criteria
concentrations and are therefore believed to be naturally occurring.

                             SUMMARY OF SITE RISKS

        Following is a summary of the site risks presented in the K-1070-C/D RI for the Concrete
Pad Area, the G Pit, the Landfarm Area, and surface water and sediment. Unacceptable risks
are assumed to exist from exposure to buried waste at the Trench Area, the North Pits Area, and
the South Pits Area. These risks, as well as risks from exposure to secondary sources and
contaminated groundwater at the Trench, North Pits, South Pits, Concrete Pad, Pits
Downgradient, and K-1414 Areas, will be reevaluated in the ETTP RI/FS.
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CONCRETE PAD AREA

        The Concrete Pad Area is the only area that poses an unacceptable health risk from
future
industrial worker exposure to soil or concrete. Soil/concrete exposure could occur through
dermal contact, ingestion, or external exposure to ionizing radiation. Industrial risk is 2 x 10
-4,
based on external exposure to 238 U in soil.

G PIT

        The G Pit is the primary source of contaminant release to groundwater in the South Pits
Area. These contaminants include 1,1-DCE, TCE, 1,1,2-TCA, and PCE.

LANDFARM AREA

        No unacceptable risk was found at the Landfarm Area at the K-1070-C/D OU; therefore,
remedial action is unnecessary for this area.

SURFACE WATER AND SEDIMENTS

        No unacceptable risk was found for surface water and sediment at the K-1070-C/D OU;
therefore, remedial action is unnecessary for these media.

        The RI ecological risk assessment indicates that ecological risks for direct contact
with and
ingestion of contaminants in surface water and surface soil at the K-1070-C/D OU are negligible.
Therefore, remedial action to address ecological risk is unnecessary.

                      DESCRIPTION OF ALTERNATIVES

        Four alternatives (Alternatives 1, 2, 3, and 4) were developed and carried forward for



detailed analysis in the FS. The primary differences among these alternatives relate to the
Concrete Pad Area and the G Pit (see Table 2.1).

        These alternatives were developed and evaluated based on the assumption that drums and
other materials in the G Pit were contained just below the surface. The resulting preferred
alternative, documented in the April 1, 1996, proposed plan, was Alternative 4, which includes
in situ vitrification (ISV) of the G Pit. However, a subsequent review of G Pit information
revealed that man-made materials are likely contained throughout the depth of the G Pit,
resulting
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             Table 2.1. Summary of alternatives for the Concrete Pad Area and
                  the G Pit for the K-1070-C/D OU, Oak Ridge, Tennessee

   Alternative                    Concrete Pad Area                              G Pit

        1               No action                                    No action

        2               Remove the Concrete Pad and surface          Recycle empty drums, ISV,
add
                        soils, dispose of at NTS                     and maintain soil cover

        3               Remove the Concrete Pad and                  Excavate and dispose of at
                        contaminated surface soils, dispose of at    Envirocare of Utah, Inc.
                        NTS

        4               Cover the Concrete Pad with soil             Recycle empty drums, ISV,
add
                                                                     and maintain soil cover

Preferred alternative   Cover the Concrete Pad with soil             Excavate, store
temporarily,
                                                                     treat, and dispose of

ISV = in situ vitrification
NTS = Nevada Test Site
OU = operable unit

in safety concerns from the use of ISV. Because of this discovery, DOE added another
alternative, the preferred alternative delineated in the proposed plan. This alternative is a
combination of Alternatives 3 and 4 and does not include ISV. Details and rationale are provided
under the preferred alternative discussion in this ROD.

        The focus of all action alternatives presented here (and in the proposed plan) is the G
Pit
and the Concrete Pad. Institutional controls to prevent exposure to waste or contaminated
groundwater at other areas of the K-1070-C/D OU (as they currently exist under the S&M
program) were components of these alternatives as developed in the FS and are presented here
as such for consistency. However, under the selected remedy (detailed later in this ROD), these
institutional controls are an interim measure because reevaluation of sources and contaminated



groundwater in portions of the K-1070 C/D OU have now been deferred to the ETTP RI/FS.

        Specific details on each alternative are discussed in the following paragraphs.

ALTERNATIVE 1: NO ACTION

        For all the waste areas, Alternative 1 would involve no remedial actions or restrictions
to reduce potential exposure. Current controls and restrictions would no longer apply;
therefore,
the site would be available for unrestricted land use. This alternative would leave unprotected
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and unattended classified waste buried in the Trench Area, which would result in unacceptable
risk to human health and the environment. DOE is required by CERCLA to include this
alternative as a baseline in the RI/FS selection process for comparison with other selected
alternatives.

ALTERNATIVE 2: CONCRETE PAD AREA REMOVAL, G PIT ISV, AND
INSTITUTIONAL CONTROLS AND MONITORING

        This alternative consists of removing the Concrete Pad and associated contaminated soils
and off-site disposal of the waste at the Nevada Test Site (NTS); recycling any drums from the
G Pit and ISV of G Pit contaminated soils followed by the addition of a soil cover; and
maintenance of new and existing soil covers and institutional controls for the North Pits, South
Pits, and Trench Areas. This alternative would designate waste areas as access-restricted,
inactive disposal areas.

        The Concrete Pad would be demolished using standard construction equipment. The waste
concrete and excavated soils, approximately 9.9 m 3 (13 yd 3) and 81.8 m 3 (107 yd 3 ),
respectively,
would be placed in shipping containers and transported by truck and rail to NTS for final
disposal. Excavated areas would be regraded using uncontaminated native soil.

        Metal drums buried near the surface of the G Pit would be excavated and sent to a metal
recycling facility for recycling. G Pit soils would be treated in place using ISV. ISV would
create a glass monolith, destroying the organic contaminants in the G Pit and encapsulating
inorganic and radioactive contammants. ISV would also prevent further migration of
contaminants into groundwater and reduce waste volume by approximately 20 percent. The G Pit
would be backfilled and covered with uncontaminated native soil to protect treated waste.

        New and existing soil covers for the North Pits, South Pits, and Trench Areas would
require routine inspections and periodic maintenance. Institutional controls would consist of
access and use restrictions such as fencing, deed restrictions, and administrative controls to
prevent unearthing the buried waste. Groundwater monitoring and periodic radiological surveys
would be performed.

ALTERNATIVE 3: CONCRETE PAD AREA AND G PIT REMOVAL, AND
INSTITUTIONAL CONTROLS AND MONITORING

        This alternative involves the removal and off-site disposal of the Concrete Pad and its
associated contaminated soils and G Pit soils, drums, and wastes. Institutional controls and
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monitoring would be implemented for the North Pits, South Pits, and Trench Areas. This
alternative would designate the waste areas as access-restricted, inactive disposal areas.

        Removal of the Concrete Pad and associated soils would occur as described for
Alternative 2. Standard construction equipment would be used to remove soil, drums, and waste
from the G Pit. Approximately 133 m 3 (174 yd 3) of contaminated material would be loaded onto
railcars at ETTP and transported to the Envirocare of Utah, Inc., disposal facility in Clive,
Utah,
for chemical stabilization and final disposal.

        Institutional controls would be implemented as described for Alternative 2.

ALTERNATIVE 4: CONCRETE PAD AREA SOIL COVER, G PIT ISV, AND
INSTITUTIONAL CONTROLS AND MONITORING

        This alternative involves placing a soil cover over the Concrete Pad and associated
contaminated soils; reuse/recycling of any empty G Pit drums and ISV with a soil cover for the
G Pit; maintenance of the new G Pit and Concrete Pad Area soil covers and other existing trench/
pit soil covers; and institutional controls and monitoring for the North Pits, South Pits, and
Trench Areas. This alternative would designate the waste areas as access-restricted, inactive
disposal areas.

        A 0.61-m (2-ft) soil cover would be placed over contaminated material at the Concrete
Pad
Area. Risk-based modeling of the Concrete Pad Area indicated that 0.5 m (1.64 ft) of native soil
would adequately protect the on-site worker. An earthen berm would be built at the Concrete
Pad Area to divert storm runoff. Soil would be seeded with grass to prevent the protective cover
from eroding.

        ISV of G Pit soils, materials reuse of any excavated drums, institutional controls, and
monitoring would be implemented as described for Alternative 2.

        Institutional controls would be implemented as described for Alternative 2.

PREFERRED ALTERNATIVE: CONCRETE PAD AREA SOIL COVER, G PIT
REMOVAL, AND INTERIM INSTITUTIONAL CONTROLS

        The DOE original preferred alternative for the K-1070-C/D OU was Alternative 4.
However, it has since been discovered that man-made materials, such as drums and other
containers, exist throughout the depth of the G Pit, not just at the surface as originally
thought.
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it would be prohibitively difficult to segregate and remove these materials, and ISV of the G
Pit
with these materials present could result in unacceptable pressure and/or temperature



excursions,
leading to possible contaminant migration and personnel injury. Accordingly, DOE, with the
concurrence of TDEC and EPA, developed a new preferred alternative that combines
Alternatives 3 and 4 and presented it in the current version of the proposed plan. Specifically,
the excavation, treatment, and disposal of material from the G Pit (Alternative 3) and the soil
cover of the Concrete Pad (Alternative 4) are combined to form this remedy. Interim storage of
excavated G Pit material, an evaluation of ex situ treatment technologies to meet classification
requirements and WAC for a permitted disposal facility, and a bench-scale test (proof-of-process
evaluation) of those technologies that are not currently components of Alternative 3 have been
added to this alternative as presented in the current version of the proposed plan. Existing
institutional controls at the K-1070-C/D OU would also be required until ultimate decisions for
the K-1070-C/D OU are finalized in the ETTP ROD. No further action would be taken for the
Landfarm Area and for surface water and sediment at the K-1070-C/D OU.

        The action on G Pit would be carried out in two phases. The first phase would include
excavation of G Pit material and placement into compliant interim storage at ETTP and a written
evaluation of ex situ treatment technologies for applicability to this material. The G Pit would
also be backfilled during this first phase. The second phase would include interim storage,
proof-
of-process, full-scale treatment, and ultimate disposal of the G Pit wastes.

                    SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES

        Alternatives 1, 2, 3, and 4 were evaluated during the detailed analysis in the K-1070-
C/D
FS. The preferred alternative was partially evaluated in the FS under Alternatives 3 and 4. A
detailed analysis of the new preferred alternative is included here.

        The alternatives were evaluated against the first seven of nine criteria developed by
EPA
(EPA 1988a) to measure overall feasibility and acceptability of remedial alternatives. The last
two criteria (state and community acceptance) have been evaluated based on a regulatory agency
review and public comments. The first two criteria (overall protection of human health and the
environment and compliance with ARARs) must be met by any alternative considered for
selection in the ROD. The next five criteria (long-term effectiveness; reduction of toxicity,
mobility, and volume through treatment; short-term effectiveness; implementability; and cost)
are
considered together and represent the primary criteria upon which the analysis is based, taking
into account technical, cost, institutional, and risk concerns.

JT00129711.1MC/MBH                       2-12                             November 20, 1997

OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

        Alternative 1 does not protect human health and the environment. If action is not taken,
G Pit seepage will continue to contaminate groundwater, and unacceptable risk from exposure
to the Concrete Pad Area may result. Alternatives 2, 3, 4, and the preferred alternative would
protect human health and the environment by minimizing exposure to the Concrete Pad and by
removing or treating the contents of the G Pit, which is a primary contributor to groundwater
contamination from the site.

COMPLIANCE WITH ARARs



        All the alternatives would comply with ARARs.

LONG-TERM EFFECTIVENESS AND PERMANENCE

        Alternative 1 would not be effective in the long-term because current site conditions do
not protect human health and the environment and these conditions are likely to worsen in the
future. If removal of soil/waste is successfully implemented, the non-ISV component of
Alternative 2, Alternative 3, and the preferred alternative would be effective in the long term.

        For the Concrete Pad Area, Alternatives 2 and 3 would provide a more permanent remedy
than Alternative 4 and the preferred alternative because the pad and contaminated soils would be
removed.

        Because ISV cannot safely process the materials at the G Pit, the ISV components of
Alternatives 2 and 4 would not be effective.

REDUCTION OF TOXICITY, MOBILITY, OR VOLUME THROUGH TREATMENT

        For Alternative 3 and the preferred alternative, treatment of excavated soils from the G
Pit would reduce the mobility of contaminants but could increase the volume of waste, depending
on the treatment technology selected.

SHORT-TERM EFFECTIVENESS

        Alternatives 2, 3, and the preferred alternative are effective but present some short-
term
risk to workers and the environment because they involve excavation of contaminated soils,
increasing the potential for contaminant migration during remediation. Off-site waste transport
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    and disposal of waste material slightly increase risk to surrounding communities. However,
    operational controls during remediation would minimize the short-term effects of these
actions
    in compliance with regulatory requirements and DOE Orders.

        Because man-made materials such as drums are now thought to be dispersed throughout
    the G Pit, removing them before ISV would be prohibitively difficult. If ISV were
implemented
    at the G Pit with these materials present, possible pressure and temperature excursions
could
    jeopardize personnel safety and increase the likelihood of contaminant migration.

    IMPLEMENTABILITY

        Alternative 3, the preferred alternative, and the non-ISV components of Alternatives 2
and
    4 are technically and administratively feasible to implement. The materials and services
required
    for excavation, treatment, and disposal are readily available. Some additional
administrative
    requirements may arise for the disposal component of Alternatives 2, 3, and the preferred



    alternative because of specific regulations concerning characterization, packaging,
transportation,
    and acceptance of waste for off-site disposition.

    COST

        Following is a comparison of the costs developed in the FS for Alternatives 1, 2, 3, and
    4 and the newly developed costs for the preferred alternative. These costs were developed
with
    an intended accuracy range of +50 to -30 percent. Within this range of accuracy, Alternative
4
    and the preferred alternative have the lowest costs while the costs for Alternatives 2 and 3
are
    higher and approximately equal. The present-worth cost of the preferred alternative, which
was
    defined as $5.7 million in the July 1997 proposed plan, has been reestimated at $5.9
million.
    The difference between the $5.7 million and the $5.9 million presented here is the present
value
    cost of 5 years of operation and maintenance (O&M) for the site. This 5-year interval is
used
    as a temporary period until a final decision is made and action is implemented for the
remaining
    areas of the K-1070-C/D OU as part of the ETTP ROD and remedial action.

    Present-worth Cost (based on a 30-year present value)

          •  Alternative 1                            no cost
          •  Alternative 2                            $7.0 million
          •  Alternative 3                            $7.2 million
          •  Alternative 4                            $5.3 million
          •  Preferred alternative                    $5.9 million
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    STATE ACCEPTANCE

        This criterion evaluates whether the state agrees with, opposes, or has no comment on
the
    preferred alternative. The state of Tennessee concurs with the selected remedy.

    COMMUNITY ACCEPTANCE

        Community acceptance addresses the issues and concerns the public may have regarding
    each of the alternatives. The "Highlights of Community Participation" section summarizes
    community participation. The selected remedy was not modified based on public comments.
    Part 3 of this ROD presents the comment submitted during the first public comment period and
    a response to this comment. No comments were received from the second public comment
    period.

                                 SELECTED REMEDY



        DOE, with the concurrence of EPA and TDEC, determined that the preferred alternative
    as presented in the July 1997 proposed plan is the most appropriate remedy for protection of
    human health and the environment at the K-1070-C/D OU. This remedy consists of an interim
    soil cover over the Concrete Pad to protect the industrial worker, and excavation, proof-of-
    process examination, full-scale treatment, and disposal of the contents of the G Pit to
eliminate
    a primary source of groundwater contamination at the OU. This portion of the remedy will be
    implemented in two phases. No further action will be taken for the Landfarm Area and for
    surface water and sediment at the K-1070-C/D OU.

        Selection of this remedy is based on the comparative analysis of the alternatives
presented
    in the FS and on information regarding G Pit materials obtained since publication of the FS.
This
    alternative provides the best balance of trade-offs with respect to the CERCLA criteria used
to
    evaluate remedial alternatives. This alternative is effective in both the short- and long-
term. It
    has implementability advantages over other alternatives because waste transport is not
required
    for the Concrete Pad and because ISV is not implemented at the G Pit. This remedy complies
    with ARARs, provides overall protection of human health and the environment, and is cost-
    effective.

        Specific details on the selected remedy follow.
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        Concrete Pad

        • A soil cover, considered an interim measure, will be placed over the Concrete Pad
          Area with adequate thickness and sufficient areal extent to provide protection from
          direct exposure to ionizing radiation. A conceptual example of the areal extent of
such
          a cover is shown in Figure 2.2. The soil cover will be seeded and graded to facilitate
          drainage and maintenance. The soil cover will be placed over areas directly related
          to the Concrete Pad contamination. The soil will be placed over the existing plastic
          cover to minimize the possibility of contamination of cover soil. The necessary
          thickness and areal extent of the soil cover will be confirmed in the field by
          radiological surveys to verify that the remediated Concrete Pad Area is within
          acceptable exposure limits of < 10 µR/hour above background (based on a 1 x 10 -4
          risk for an industrial worker working exclusively on the Concrete Pad for 9 years).
          If the survey indicates that the established exposure criteria for the industrial
worker
          have not been met, more soil will be added to the soil cover. The soil cover will be
          maintained under the existing S&M program to ensure interim protection until a long-
          term decision for the Concrete Pad Area is finalized in the ETTP ROD.

        G Pit

        • Phase I:



          - Soil, debris, and other material from the G Pit will be removed, segregated,
            characterized, and temporarily placed into classified mixed waste storage at ETTP.
            Standard construction equipment will be used to remove the materials from the
            G Pit [estimated at 190 m 3 (250 yd 3)]. The basis of this estimate is a visual
            approximation from aerial photographs of the G Pit boundaries, approximately 6 m
            by 6 m (20 ft by 20 ft). Depth is assumed to be 4.6 m (15 ft), based on bedrock
            elevation. Characterization data obtained during the excavation will be used for a
            written assessment of potential treament technologies for the G Pit wastes.
            Following excavation, the G Pit will be backfilled and properly graded.

        • Phase II:

          - While the G Pit waste is in compliant classified storage at ETTP, a proof-of-
            process evaluation will be conducted using the ex situ treatment technologies
            identified in the first phase of the selected remedy. This proof-of-process
            evaluation will consist of a bench-scale test of these treatment technologies on
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            samples of the G Pit waste. Results of the proof-of-process evaluation will be
            analyzed and used to select the most appropriate waste treatment technology. Once
            a technology is selected, it will be implemented for full-scale treatment of the G
Pit
            waste to satisfy applicable WAC (including RCRA LDRs). Because the G Pit
            waste is expected to be classified, the treatment process used to satisfy LDRs is
            anticipated to also destroy the classified components of the waste. Following
            successful treatment, the waste will be disposed of in a facility that can lawfully
            accept it.

        Interim Institutional Controls

        • Radiological walkover surveys will be conducted on site to confirm the effectiveness
          of the Concrete Pad soil cover in preventing exposure to ionizing radiation.

        • Existing institutional controls in the S&M program will continue until final decisions
          are made for the K-1070-C/D OU in the ETTP ROD. These controls include access
          restrictions and maintenance of soil covers.

        Groundwater monitoring requirements will be determined in the ETTP RI/FS (which will
    address protection of groundwater). However, the results of ongoing monitoring for the SW-31
    Spring (not included in the K-1070-C/D OU) under a separate action will be reviewed to
assess
    the impact of actions on the G Pit in the K-1070-C/D OU.

        The total escalated cost for this project is $6.3 million (Table 2.2). The present-worth
    capital cost of this project is $5.7 million. The average annual O&M cost, escalated to the



year
    of inception, is $44,700. The present-worth cost of O&M for a 5-year period is $160,000.

                             STATUTORY DETERMINATIONS

        Under CERCLA Section 121, selected remedies must be protective of human health and
    the environment, comply with ARARs (unless a statutory waiver is justified and granted), be
cost-
    effeative, and use permanent solutions and alternative treatment technologies or resource
recovery
    technologies to the maximum extent practicable. In addition, CERCLA includes a preference
for
    remedies that use treatment that permanently and significantly reduce the toxicity,
mobility, or
    volume of hazardous wastes as their principal element.
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          Table 2.2. Cost estimate for the selected remedy, K-1070-C/D OU, Oak Ridge, Tennessee

                                         Capital cost ($ x 1,000)                 O&M cost
                                                                                ($ x 1,000)

          Remedial project       Direct a   Indirect a   Total a   Present   Annual a
Present
                                                                   worth b                worth
b

                                                      Base actions

      Construction                1,349        275         1,624     ---        ---         ---

      Assessment                   400          82          482      ---        ---         ---

      Interim storage              103          21          124      ---        ---         ---

      Proof-of-process             672         137          809      ---        ---         ---

      G Pit full-scale treatment  2,691        549         3,240     ---        ---         ---
      and disposal

      Base action totals          5,215       1,064        6,279    5,700       44.7        160

                                                  Contingent actions

      None                          NA          NA           NA       NA         NA         NA

    a Costs are escalated (average 2.7 percent escalation rate per DOE guidance).
    b Present-worth costs for 30-year study based on Building Life-Cycle analysis (version 4.20-
95).



    c The total unescalated O&M cost is divided by the number of years duration and then
escalated to the first full year of
    implementation.

    DOE = U.S. Department of Energy                             O&M = operation and maintenance
    NA = not applicable                                         $ = dollar
    OU = operable unit

    PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

        The selected remedy protects human health and the environment by providing shielding
    from contaminants at the Concrete Pad Area; by preventing the continued migration of
    contaminants from the G Pit; and by providing institutional controls to limit site access,
regulate
    land usage, and maintain the soil covers until a final decision is made in the ETTP ROD.

    COMPLIANCE WITH ARARS

        The selected remedy meets all ARARs, which are discussed here and listed in Table 2.3.

        Chemical-specific requirements set health- or risk-based concentration limits or
discharge
    limitations in various environmental media for specific hazardous substances, pollutants, or
    contaminants for remedial activities [53 Federal Register (FR) 51437, December 21, 1988, and
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    Table 2.3. Summary of ARARs for soil cover of the Concrete Pad, excavation of the G Pit, and
institutional controls for the North Pits,
                                South Pits, and Trench Areas, K-1070-C/D OU, Oak Ridge,
Tennessee

    Action                                                Requirement
Prerequisites                            Citation
                                                                           Location-specific
                                                              None
None                                             None
                                                                           Chemical-specific

    Control of radionuclide    Exposures to members of the public from all radiation sources
released     Point source discharge of radionuclides          40 CFR 61.92;
    emissions                  into the atmosphere shall not cause an EDE to be > 10 mrem
into the ambient air from a DOE                  Rules of the TDEC
                               (0.1 mSv)/year
facility-applicable                              1200-3-11-.08

                               Radiological emission measurements must be performed at all
release                                                         40 CFR 61.93;
                               points that have a potential to discharge radionuclides into the
air in                                                     Rules of the TDEC
                               quantities which could cause an EDE in excess of 1 % of the



standard                                                        1200-3-11-.08
                               (0.1 mrem/year). All radionuclides which could contribute > 10%
of
                               the standard (1 mrem/year for the release point shall he measured

    Protection of the general  DOE will carry out all DOE activities to ensure that radiation
doses to    Release of radionuclides info the                DOE Order 5400.5(I.4):
    public                     individuals will be ALARA
environment-TBC                                  10 CFR 834 (proposed)

                               Exposures to members of the public from all radiation sources
shall                                                         DOE Order
                               not cause an EDE to be > 100 mrem (1 mSv)/year
5400.5(II.1a);
                                                                                                
10 CFR 834 (proposed)

                                                                           Action-specific

    Surface water control      Implement good site planning and best management practices to
Control of stormwater discharges                 40 CFR 122;
                               control storm water discharges including:
associated with construction activities at       Rules of the TDEC
                                                                                                
industrial sites that result in a disturbance    1200-4-10-.05
                               • document best management practices in a stormwater control plan
of > 5 acres of total land area. For
                                 or equivalent document
those sites with < 5 acres affected-
                                                                                                
relevant and appropriate
                               • minimal clearing for grading

                               • removal of vegetation cover only within 20 days of construction

                               • perform weekly erosion control inspections and maintenance

                               • control measures to detain runoff

                               • discharges must not cause erosion

    �

                                                                  Table 2.3. (continued)

    Action                                                Requirement
Prerequisites                                Citation

    Fugitive emissions from        Take reasonable precautions to prevent particulate matter
from             Nonpoint source air emissions-                   Rules of the TDEC
    excavation activities          becoming airborne; no visible emissions are permitted beyond
property      applicable                                       1200-3-8-.01
                                   boundary lines for more thin 5 minutes/hour or 20
minutes/day.



                                   Potential nonpoint sources of fugitive emissions are included
in the
                                   plantwide fugitive emissions plan

    Characterization/management    A person who generates solid waste must determine whether
that waste       Generation of waste which is potentially         40 CFR 262.11;
    of excavated wastes, PPE and   is hazardous using various methods, including application of
RCRA contaminated- applicable                    Rules of the TDEC
    other secondary wastes         knowledge or the hazardous characteristics of the waste based
on                                                            1200-1-11-.03(1)(b)
    streams generated during       information regarding the materials or processes used
    remediation
                                   All RCRA restricted waste generated during remedial
activities must        Disposal of wastes potentially                   40 CFR 268.40;
                                   be treated to meet the LDR before land disposal
contaminated with RCRA constituents-             Rules of the TDEC
                                                                                                
applicable                                       1200-1-11-.10(3)(a)

                                   LLW generators must characterize and segregate LLW from
Generators of LLW-TBC                            DOE Order
                                   uncontaminated waste and otherwise minimize the amount of LLW
5820.2A(III.3)
                                   generated. Subsequent management of LLW must be accordance
with
                                   DOE Order 5820.2A.

    Characterization/management    Surface contamination or a representative sample, of debris
must be        Debris contaminated with RCRA-listed or          40 CFR 262.11;
    of debris containing RCRA      characterized to determine whether it is RCRA-listed or RCRA
characteristic waste-applicable                  40 CFR 268.7(a);
    hazardous waste                characteristic waste and a determination made as to whether
it is waste                                                     Rules of the TDEC
                                   restricted from land disposal using TCLP or operator
knowledge                                                              1200-1-11-.03(1)(b);
                                                                                                
Rules of the TDEC
                                                                                                
1200-1-11-.10(l)(a)
                                   Hazardous debris must (1) be treated by specified
technologies based                                                        40 CFR 268.45;
                                   on the type of debris and type of contaminants before find
disposal or                                                      Rules of the TDEC
                                   (2) be treated to meet existing treatment standards for the
specific                                                        1200-1-11-.10(3)(a)
                                   waste contaminating the debris

                                   Debris treated by one of the specified extraction or
destruction                                                            40 CFR 268.45(c);
                                   technologies, meets the requirements for a clean debris
surface and                                                         Rules of the TDEC
                                   which no longer exhibits a characteristic meets the LDR
treatment                                                           1200-1-11-.10(3)(a)
                                   standards and is no longer subject to LDR. Such debris may be



                                   disposed of at a sanitary landfill, recycled, or reused;
debris treated by
                                   immobilization must be disposed of in a Subtitle C facility

    �

                                                                  Table 2.3. (continued)

    Action                                                Requirement
Prerequisites                               Citation

    Collection, transfer to CNF      On-site wastewater treatment units that are part of a
wastewater             All tank systems, conveyance systems,       40 CFR 264.1(g)(6);
    and treatment or any water       treatment facility that is subject to regulation under
Section 402 or        and ancillary equipment used to store or    40 CFR 260.10;
    generated from                   Section 307(b) of CWA (i.e., are NPDES permitted) are
exempt from            transport RCRA contaminated                 40 CFR 270.1(c)(2);
    decontamination activities       the requirements of RCRA Subtitle C standards.
wastewater-applicable                       53 FR 34079,
                                                                                                
September 2, 1988

                                     Must meet WAC of receiving facility
DOE Order 5820.2A;
                                                                                                
K/SS-538, February
                                                                                                
1990 (CNF WAC)

    Storage of mixed hazardous       Allows storage of mixed wastes at ORR pending development
of                 Storage of mixed waste-applicable           FFCAct Section 105;
    waste                            treatment capacity
ORR FFA

    Storage of RCRA hazardous        Must comply with the container storage requirements of 40
CFR                Storage of RCRA hazardous waste-            40 CFR 264.34;
    waste in containers              262.34 and 40 CFR 264.171-174
applicable                                  40 CFR 264.171-178;
                                                                                                
Rules of the TDEC
                                                                                                
1200-1-11-.06(9)

    Residual radioactivity left in   Specific guidelines for allowable levels of residual
radioactivity left in   Long-term management of radioactivity       DOE Order 5400.5
    place at the Concrete Pad and    place
left in place-TBC                           (IV);
    G Pit
10 CFR 834 (proposed)

    Institutional controls           Implement institutional controls for all areas where
containment is a        Containment as final remedial action for    Rules of the TDEC
                                     remedial action; such controls include, at a minimum, deed
restrictions      hazardous substances which pose or may      1200-1-13-.08(10)



                                     for sale and use of the property and securing the area to
prevent            pose an unreasonable threat to the public,
                                     human contact with hazardous substances
health, safety or the environment-
                                                                                                
relevant and appropriate

    Transportation of waste/         The waste must meet packaging, labeling, marking,
placarding and             Transportation of hazardous and             49 CFR Parts 171, 172,
    treatment residuals to off-site  pretransport requirements in accordance with DOT
regulations                 radioactive materials above exempt          173, and 177;
    disposal facility
quantities-applicable                       DOE Order 460.1
                                                                                                
(TBC)

                                     Must meet packaging requirements based on the maximum
activity of            Packaging of radioactive materials above    49 CFR 173.431;
                                     radioactive material in a package
exempt quantities for public transport-     49 CFR 173.433;
                                                                                                
applicable                                  49 CFR 173.435;
                                                                                                
49 CFR 173.41

                                     Must be marked with hazardous waste marking, generator's
name and            Transportation of hazardous waste in        40 CFR 262.32(b)
                                     address, and the manifest docket number
containers of 110 gal or less-applicable

    �

                                                                  Table 2.3. (continued)

    Action                                                Requirement
Prerequisites                               Citation

    Transportation of waste/         Generators must certify before shipment that waste meets
WAC of              Waste shipped from one field                DOE Order
    treatment residuals to off-site  receiving facility
organization to another for disposal-       5820.2A(III)
    disposal facility (continued)
TBC

                                     LLW must be disposed of on site; if off-site disposal is
required            Shipments of LLW-TBC                        DOE Order 5820.2A
                                     because lack of capacity, disposal must be to a DOE
facility

                                     Off-site disposal of LLW to a commercial facility requires
an                Shipments of LLW-TBC                        DOE Order 5820.2A
                                     exemption from the on-site disposal requirements of DOE
Order
                                     5920.2A; requests for exemption must be approved by the DOE



ORO
                                     field office. Must meet DOE Order and implementing
procedural
                                     requirements for off-site shipments

    ALARA = as low as reasonably achievable                          FR = Federal Register
OU = operable unit
    ARAR = applicable or relevant and appropriate                    > = greater than
% = percent
     requirement                                                     gal = gallon
PPE = personal protective equipment
    CFR = Code of Federal Regulations                                < = less than
RCRA = Resource Conservation and Recovery Act
    CNF = Central Neutralization Facility                            LDR = land disposal
restrictions                         of 1976
    CWA = Clean Water Act of 1972                                    LLW = low-level
(radioactive) waste                     TBC = to be considered
    DOE = U.S. Department of Energy                                  mrem = millirem
TCLP = Toxic Characteristic Leaching Procedure
    DOT = U.S. Department of Transportation                          mSv = milliSievert
TDEC = Tennessee Department of Environment and
    EDE = effective dose equivalent                                  NPDES = National Pollutant
Discharge Elimination         Conservation
    FFA = Federal Facility Agreement                                  System
WAC = waste acceptance criteria
    FFCAct = Federal Facility Compliance Act of 1992                 ORO = Oak Ridge Operations
                                                                     ORR = Oak Ridge Reservation
    �

    FR 8741, March 8, 1990]. These requirements generally set protective cleanup levels for the
    chemicals of concern in the designated media or else indicate a safe level of discharge that
may
    be incorporated when considering a specific remedial activity.

        Subpart H of 40 CFR 61 addresses atmospheric radionuclide emissions from DOE
    facilities and may be applicable to airborne emissions during the K-1070-C/D OU remedial
    activities. EPA has issued a final National Emission Standards for Hazardous Air Pollutants
rule
    (54 FR 51654, December 15, 1989) that limits emissions of radionuclides to the ambient air
from
    DOE facilities to amounts that would not cause any member of the public to receive an
effective
    dose equivalent of 10 mrem/year or more (40 CFR 61.92). Title 40 CFR 61.93(b)(4)(i) requires
    radiological emission measurements at all release points with a potential to discharge
    radionuclides into the air in quantities that could cause an effective dose equivalent in
excess of
    I percent of the standard (0.1 mrem/year). All radionuclides that could contribute > 10
percent
    of the standard (1 mrem/year) for a release point shall be measured. TDEC has codified these
    regulations verbatim in Rules of the Tennessee Department of Environment and Conservation,
    Chapter 1200-3-11.08, effective October 15, 1995.

        DOE Orders are not promulgated regulations; thus, they are to-be-considered (TBC)
    guidance and not ARARs by EPA. However, compliance is required at DOE facilities. The



    radiation exposure limits defined in DOE Order 5400.5, "Radiation Protection of the Public
and
    the Environment," February 8, 1990, are an effective dose equivalent of 100 mrem/year from
    all exposure pathways and all DOE sources of radiation. The overriding principle of the DOE
    Order is that all releases of radioactive material shall be as low as reasonably achievable.
DOE
    has proposed these radiation protection standards for the public and the environment for
    codification at 10 CFR 834 (58 FR 16268, March 15, 1993).

        Location-specific, requirements set restrictions on the concentration of hazardous
substances
    or the conduct of activities solely because they are in special locations (55 FR 8741,
    March 8, 1990). Based on current information for the K-1070-C/D OU, none of the following
    factors are present: aboveground caves, Holocene faults, wetlands, floodplains, aquatic
    resources, historic sites, archaeological findings, or rare, threatened, or endangered
species.
    Therefore, there are no location-specific ARARs triggered for the K-1070-C/D OU.

        Performance, design, or other action-specific requirements set controls or restrictions
on
    particular kinds of activities related to the management of hazardous waste (55 FR 8741,
    March 8, 1990). Selection of a particular remedial action at a site will invoke the action-
specific
    ARARs that may specify particular performance standards or technologies as well as
    environmental levels for discharged or residual chemicals.
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    Stormwater Runoff

        Stormwater discharges from activities at industrial sites involving construction
operations
    that result in the disturbance of 2 ha (5 acres) of total land or more have been included in
the
    final rule for the National Pollutant Discharge Elimination System (NPDES) permits for
    stormwater discharges and incorporated into the TDEC permitting regulations (40 CFR 122;
    Rules of the TDEC 1200-4-10-.05). Consultation with TDEC is required to ensure compliance
    with the substantive requirements of the NPDES permitting process for stormwater discharges
    during construction activities (Rules of the TDEC 1200-4-10-.05). In particular,
implementation
    of good site planning and best management practices to control stormwater discharges is
required.
    Stormwater discharge requirements are applicable if 2 ha (5 acres) or more are disturbed;
    otherwise they are relevant and appropriate requirements. Stormwater flow controls such as
    berms, silt fences, hay bales, and other best management practices will be followed during
    implementation of the selected remedy to comply with stormwater runoff ARARs.

    Fugitive Emissions

        Elevation of airborne particulate concentrations could result from remediation
activities.
    The TDEC Air Pollution Commission has promulgated applicable requirements in Rules of the



    TDEC 1200-3-8.010 for the control of fugitive dust. An operator must take reasonable
    precautions to prevent particulate matter from becoming airborne. In addition, fugitive dust
may
    not be emitted as a visible emission beyond property boundary lines for more than 5
minute/hour
    or 20 minute/day. To ensure compliance with ETTP air permits and to meet the substantive
    requirements of fugitive dust emissions, dust suppression measures (such as water, organic
    agents, or foams sprayed over the area of concern to prevent dust generation) combined with
    ambient air monitoring stations are to be recommended as a best management approach for
    activities during the K-1070-C/D OU remediation.

    Characterization and Management of Excavated Pit Material and Secondary Waste Streams

        During remediation, excavated pit material, personal protective equipment, and other
    secondary wastes will be generated that may be contaminated with RCRA-listed or RCRA-
    characteristic waste and/or low-level (radioactive) waste (LLW). When a solid waste is
    generated, it must be classified as hazardous or nonhazardous and managed accordingly (see
    Table 2.3). DOE Order 5820.2A, "Radioactive Waste Management," requires generators of
    LLW to characterize and segregate LLW to minimize the amount of LLW generated.

        Any empty containers contaminated with RCRA-listed waste that are removed from the
    G Pit would be exempt from RCRA (including the LDRs) if they meet the definition of an
intact
    container as specified in 40 CFR 268.2 and meet the requirements specified in 40 CFR 261.7
for
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    empty containers. If the container cannot qualify as an empty intact container, any
container
    contaminated with RCRA-hazardous waste must be handled and managed as hazardous debris.
    Treatment standards for hazardous debris are codified at 40 CFR 268.45. All hazardous debris
    and any incidental soil associated with the debris must be treated by the specified
immobilization,
    extraction, or destruction technologies or meet the waste-specific LDR treatment standard
for the
    waste contarninating the debris [40 CFR 268.45(a)]. If the debris is treated by an
extraction or
    destruction technology, it will no longer be considered hazardous and need not be managed in
    a RCRA Subtitle C facility provided the debris no longer exhibits a hazardous
characteristic. To
    meet the LDR treatment standards for contaminated soil, a treatability variance can be
obtained
    under 40 CFR 268.44. EPA has developed guidance for obtaining and complying with a
    treatability variance for soil that is contaminated with RCRA hazardous wastes for which
    treatment standards have already been set [EPA Office of Solid Waste and Emergency Response
    (OSWER) Directive 9347.3-06FS, July 1989].

    Wastewater from Decontamination Activities

        Any wastewater from decontamination activities at the G Pit and groundwater collected



    during excavation will be transferred to the Central Neutralization Facility (CNF). The
    wastewater will be evaluated to ensure that it will meet WAC. The wastewater may contain
    RCRA-listed waste. However, any on-site wastewater treatment units that are part of a
    wastewater treatment facility subject to regulation under Clean Water Act of 1972 Sections
402
    or 307(b)(i.e., are NPDES-permitted) are exempt from the requirements of RCRA Subtitle C
    standards for all tank systems, conveyance systems (whether piped or trucked), and ancillary
    equipment [40 CFR 264.1(g)(6); 40 CFR 260.10; 40 CFR 270.1(c)(2); 53 FR 34079, September
    2, 1988]. If the wastewater does not meet CNF WAC, it will be stored on site in compliance
    with 40 CFR 262.34, 40 CFR 264.171-178, and pursuant to Section 105 of the Federal Facility
    Compliance Act of 1992 (FFCAct) and the FFA.

    Storage of Waste Pending Transfer to Existing Permitted Storage

        Some of the excavated wastes are expected to contain RCRA-listed and/or RCRA-
    characteristic waste in addition to LLW and will thus be considered mixed waste. In
accordance
    with FFCAct Section 105, the FFA among Tennessee, DOE, and EPA, and approved RODs (and
    implementing plans) issued pursuant to the FFA govern the development of treatment
    technologies and capacities, storage pending treatment, and ultimate treatment of LDR mixed
    waste generated by ORR environmental restoration activities. Accordingly, mixed wastes
    generated under this ROD may be stored at ORR pending the development of treatment capacity
    for the mixed waste in accordance with schedules set forth in the implementation plans for
this
    ROD.
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    Closure of G Pit

        After removal of the waste from the G Pit, some residual contamination will be present
    in the surrounding subsurface soils. Pursuant to RCRA, 40 CFR 264.114, at closure all
    contaminated soils must be removed or the closure must comply with the closure provisions of
    40 CFR 264.310, which would be considered potentially relevant and appropriate. This closure
    provision would require the placement of a cap designed and constructed to have a
permeability
    less than or equal to any bottom liner or subsoils present. However, EPA OSWER Directive
    9234.2-04FS discusses a hybrid clean closure that may be used when leachate from the
residual
    contamination will not impact groundwater above health-based levels, even though levels in
the
    leachate and residual contamination are above health-based levels if contamination does not
pose
    a direct- contact threat. In such cases, the guidance indicates no cover would be required.
Using
    the hybrid closure approach, the capping requirements, while considered relevant, are not
    appropriate for the closure of the G Pit.

        For the residual radioactivity left in place, the requirements of DOE Order 5400.5 (IV)
    will be TBC guidance.



    Treatment, Packaging, and Trasportation of Waste Off Site for Disposal

        Removal of RCRA waste from an area of contamination at a CERCLA site and subsequent
    disposal will subject the wastes to the RCRA LDRs (53 FR 51444). To meet the LDR treatment
    requirements, the waste will be incinerated at the Toxic Substances Control Act of 1976
    Incinerator or otherwise treated at another approved, permitted facility to meet LDRs.
Because
    either option involves the use of an approved facility, there are no ARARs for this
activity. After
    treatment, the waste or waste residuals will be transferred to an off-site permitted
disposal
    facility.

        Once wastes generated from a CERCLA response action are transferred off site, all
    administrative as well as substantive provisions of all applicable requirements must be met.
The
    U.S. Department of Transportation (DOT) Regulations for Hazardous Materials list general
    requirements for shipping and packaging in 49 CFR 172 and 173 (see Table 2.3).

        EPA and TDEC regulations governing generators and transporters of hazardous waste are
    found in 40 CFR 262-263 and Rules of the TDEC 1200-1-11-.03 to .04, respectively. Rules of
    the TDEC 1200-1-11-.03 (40 CFR 262) requires generators to ensure and document that the
    hazardous waste they generate is properly identified and transported to a treatment,
storage, and
    disposal facility. Specific requirements are given for manifesting [Rules of the TDEC 1200-
1-11-
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    .03(3); 40 CFR 262.20-23], packaging, labeling, marking, and placarding [Rules of the TDEC
    1200-1-11-.03(4); 40 CFR 262.30-33]. Pretransport requirements reference the DOT regulations
    under 49 CFR 172, 173, 178, and 179.

        In accordance with DOE Order 5820.2A, mixed waste is to be disposed of on the site
    where it is generated, if possible, or if off-site disposal is necessary because there is no
on-site
    capacity, disposal must be at another DOE facility. An off-site disposal facility holding
both a
    RCRA permit and a Nuclear Regulatory Commission Agreement-state permit can be used for
    disposal if an exemption to DOE Order 5820.2A requirements is approved by EM-50, in
    consultation with EH-1, and the waste meets the off-site disposal facility WAC (see Table
2.3).

        CERCLA Section 121(d)(3) provides certain requirements for the off-site transfer of any
    hazardous substance, pollutant, or contaminant generated during CERCLA response actions;
such
    substances must be transferred to a facility that is in compliance with RCRA and applicable
state
    laws. EPA has codified this statutory requirement at 40 CFR 300.440, which establishes the
    procedures and criteria for determining whether facilities are acceptable for the off-site
receipt



    of waste.

    Soil Cover of the Concrete Pad

        The soil covering placed over the Concrete Pad will leave residual radioactive
    contamination and waste in place. The requirements of DOE Order 5400.5 (IV) will be
    considered TBC guidance for the residual radioactivity left in place.

    Institutional Controls for the North Pits, South Pits, and Trench Areas

        Institutional controls would remain in place for the North Pits, South Pits, and Trench
    Areas as an interim measure until these sources are reevaluated in the ETTP RI/FS. The
    institutional control requirements in Rules of the TDEC 1200-1-13-.08(10) will be relevant
and
    appropriate. Controls delineated include securing the area to prevent human contact with
    hazardous substances that pose or may pose a threat to human health and safety (see Table
2.3).
    Corresponding requirements found in DOE Order 5400.5 are contractually binding for DOE
    subcontractors.

    COST EFFECTIVENESS

        Actions taken under CERCLA must consider the estimated total present-worth cost of
    alternatives. The selected remedy costs less than Alternatives 2 and 3 and is approximately
the
    same cost as Alternative 4. The selected remedy is, therefore, considered cost-effective for
the
    protection of human health and the environment.
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    USE OF PERMANENT SOLUTIONS TO THE MAXIMUM EXTENT PRACTICABLE

        DOE believes the selected remedy represents the maximum extent to which permanent
    solutions and alternative treatment technologies or resource recovery technologies can be
used
    in a cost-effective manner for the K-1070-C/D OU sources at this time. Of the remediation
    alternatives, DOE believes the selected remedy provides the best balance of trade-offs in
terms
    of long-term effectiveness and permanence; reduction of toxicity, mobility, or volume
through
    treatment; short-term effectiveness; implementability; and cost. Some wastes will remain at
the
    site untreated. The remaining waste's impact on future groundwater contamination will be
    assessed during the ETTP RI/FS and, potentially, additional action may be taken at that
time.

    PREFERENCE FOR TREATMENT AS A PRINCIPAL ELEMENT

        The statutory preference for treatment to reduce the toxicity, mobility, or volume of
waste



    as a principal element of the selected remedy is satisfied with the action at the G Pit
because the
    waste will be treated subsequent to excavation. The soil cover at the Concrete Pad does not
    satisfy this preference; however, this soil cover is considered a temporary measure and will
be
    reevaluated in the ETTP RI/FS along with the other source areas not addressed in this ROD.

    DOCUMENTATION OF SIGNIFICANT CHANGES

        The proposed plan for the K-1070-C/D OU was released for public comment in July 1997.
    No comments were submitted during the public comment period. Therefore, no significant
    changes to the remedy, as originally identified in the proposed plan, are necessary as a
result of
    public comments. However, since the public comment period, the soil cover of the Concrete
Pad
    and the institutional controls, previously designated as final actions in the proposed plan,
have
    been redesignated as interim actions because of the reevaluation of waste, secondary
sources, and
    contaminated groundwater in the upcoming ETTP ROD.
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                                  RESPONSIVENESS SUMMARY

        This responsiveness summary documents public comments to both proposed plans (D2 and
    D4 versions) for the K-1070-C/D OU (DOE 1996; DOE 1997a). These two proposed plans were
    issued in April 1996 and July 1997, respectively. The first public comment period began
    July 15, 1996, and ended August 12, 1996; the second comment period began July 14, 1997, and
    ended August 12, 1997. In both cases, DOE announced the availability of the proposed plan in
    local newspapers, including The Knoxville News-Sentinel, The Roane County News, The Oak
    Ridger, The Rockwood Times, and the Clinton Courier-News. The public notices advised that a
    public meeting would be arranged if requested. This document addresses all public comments
    received on the proposed plan.

        This responsiveness summary serves three major purposes. First, it informs DOE, EPA,
    and TDEC of community concerns about the site and the community preferences regarding the
    proposed remedial alternative. Second, it demonstrates how public comments were integrated
    into the decision-making process. Finally, it allows DOE to formally respond to public
    comments.

        This summary is prepared pursuant to the terms of the FFA among DOE, EPA, and
    TDEC, as well as other requirements, including:

        • CERCLA as amended by SARA, 42 USC, Section 9601, et seq.;
        • NCP, 40 CFR 300.430; and
        • Community Relations in Superfund, A Handbook (EPA 1988b).

    COMMENTS AND RESPONSES



        No public meeting was requested after posting of each public notice. Only one member
    of the public commented on the K-1070-C/D OU proposed plan during the first public comment
    period. No comments were received during the second public comment period. This public
    comment and the DOE response follows.

        Comment: Max Trisel wrote that Alteniative 4 appears to be the most appropriate and
    cost-effective measure and that the proposed plan addresses the concerns for human health
and
    the environment for the short-term and long-term effects upon implementation.
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        Response: DOE originally agreed that Alternative 4 was the most appropriate alternative.
    However, recently obtained information indicates man-made materials may be contained
    throughout the G Pit, not just below the surface as previously thought. ISV of the G Pit
with
    these materials present could result in unacceptable pressure and/or temperature excursions,
    possibly spreading contamination and leading to worker injury. Therefore, DOE has proposed,
    and subsequently selected, an alternative that combines part of Alternative 3 (excavation of
the
    G Pit) and part of Alternative 4 (soil cover for the Concrete Pad).
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                                                Attachment One

                          Record of Decision
                        K-1070-C/D Operable Unit
                     East Tennessee Technology Park
              Oak Ridge Reservation, Oak Ridge, Tennessee

    Site Description - As shown in Attachment Two, the K-1070-C/D
    Operable Unit (OU) is an 22 acre tract of land located on the
    eastern side of the East Tennessee Technology Park (ETTP). This
    OU is divided into seven source areas: Trench Area, Landfarm
    Area, Concrete Pad Area, North Pits Area, South Pits Area (which
    includes G-Pit), Pits Downgradient Area (i.e., area down gradient
    from the North and South Pits), and the K-1414 Area. These areas
    include soil and buried waste, such as drums, gas centrifuge
    hardware, and other equipment, and numerous hazardous substances.
    Surface water and associated sediments are also part of the K-



    1070-C/D OU. The primary contaminants of concern addressed in
    this Record of Decision (ROD) include organic compounds in soil
    and groundwater, and uranium isotopes (U-234 and U-238) and
    technetium-99 in surface soils.

    Selected Remedy : The estimated present worth cost of
    implementing the selected remedy for 30 years is $5.9M. The
    remedy includes:

    -    no action decisions for the Landfarm Area, and surface water
         and associated sediments within the K-1070-C/D OU;
    -    existing institutional O&M (including access restrictions
         and maintenance of existing soil covers) to control exposure
         concerns associated with waste left in place within the
         Trench Area, and the North and South Pits Areas;
    -    a soil cover, considered an interim measure, placed over the
         Concrete Pad Area with adequate thickness and sufficient
         areal extent to provide protection from direct exposure to
         ionizing radiation; and
    -    removal, interim storage, treatment and disposal of G-Pit
         source materials (addressing 1 of 10 pits within the South
         Pits Area). After waste removal (~ 250 cubic yards of
         classified mixed waste consisting of contaminated soil and
         debris, including metal drums), G-Pit will be backfilled and
         properly graded.

    Contaminants of Concern : G-Pit leachate contaminants include
    acetone (500 mg/l), 1,1,1-trichloroethane (840 mg/l),
    trichloroethene (220 mg/l) , 1, I-dichloroethane (43 mg/l) , and
    methylene chloride (7.1 mg/l) . Concrete Pad Area contaminants
    include isotopes of uranium (U-234 and U-238), and technetium-99.
    No ecological risks were identified for OU surface water.

    �

    Risk Issues : The greatest G-Pit risks were identified through
    the groundwater pathway (i.e., future receptor using groundwater
    for drinking purposes). Extreme levels of organics composing
    G-Pit leachate indicate presence of free phase contamination.
    Fate and transport modeling indicate that several chlorinated
    hydrocarbon concentrations exceeded or will exceed MCLs for
    groundwater, and that maximum conceptrations for all contaminants
    detected in G-Pit leachate (including volatile organic compounds,
    semivolatile organic compounds and radionuclides) have not yet
    peaked at the water table and will continue to increase.

    The risks from the Concrete Pad Area are due to exposure to
    ionizing radiation under an industrial scenario. Detected levels
    of U-234 averaged 75.5 pCi/g, U-238 averaged 60.9 pCi/g, and Tc-



    99 averaged 16.4 pCi/g. Also, gross alpha levels averaged 360
    pCi/g, and gross beta levels averaged 25O pCi/g. The calculated
    industrial risk is 2 X 10 -4, based on external exposure to U-238
    in soil.

    Implementation Issues :

    Due to the classified nature of G-Pit waste, removed source
    materials will have to undergo treatment to render it un-
    classified before final disposal. Until a treatment process is
    developed to accomplish this, G-Pit source materials will have to
    be placed into classified mixed waste storage. Treatability
    studies will have to be conducted to evaluate and select a
    treatment process.

    Additional efforts at risk reduction, not included in this ROD
    include an early action that will intercept and treat groundwater
    releases from the K-1070-C/D OU and an interim action that
    involves ongoing collection and treatment of water from the SW-31
    Spring, located down gradient of the OU. The early action,
    described in a previously approved EE/CA, involves installing a
    system to capture and treat contaminated groundwater in the
    unconsolidated zone along the southern and western edges of the
    Trench Area.

    Final actions for the K-1070-C/D OU (excluding G-Pit source
    materials) will be evaluated in the ETTP RI/FS. It is
    anticipated that DOE will prefer to leave the remainder of K-
    1070-C/D OU wastes in place under existing institutional
    controls.

    �

    <IMG SRC 98017F>

    �

    <IMG SRC 98017G>

    �
    �
    �
    �



OAK RIDGE RESERVATION (USDOE)

Site Information:

Site Name: OAK RIDGE RESERVATION (USDOE)
Address: OAK RIDGE, TN

 
EPA ID: TN1890090003
EPA Region: 04

 

Record of Decision (ROD):

ROD Date: 07/07/1998
Operable Unit: 41
ROD ID: EPA/541/R-98/018
 
Media: Air, Other

 
Contaminant: Metals, Radioactive

 
Abstract: Please note that the text in this document summarizes the Record of

Decision for the purposes of facilitating searching and retrieving key
text on the ROD. It is not the officially approved abstract drafted by
the EPA Regional offices. Once EPA Headquarters receives the
official abstract, this text will be replaced.

The Department of Energy (DOE) Oak Ridge Reservation (ORR) is
located within and adjacent to corporate limits of the city of Oak
Ridge in East Tennessee and includes portions of Anderson and
Roane Counties. ORR comprises 34,516 acres of federally owned
land and houses three major installations - Oak Ridge National
Laboratory (ORNL), Oak Ridge Y-12 Plant, and East Tennessee
Technology Park (ETTP). These facilities were built in the 1940s as
research, development, and process facilities in support of the
Manhattan Project. Activities at these facilities have resulted in the
release of hazardous substances and radioactive contamination to the
onsite and offsite environment.

The ORNL main plant is approximately 15 miles west of Knoxville,
Tennessee, and 10 miles southwest of the Oak Ridge, Tennessee,
business center. The 800-acre Y-12 Plant is in Bear Creek Valley, 2
miles south of downtown Oak Ridge. It was used between 1953 and
1983 for lithium isotope separation processes which resulted in the
release of 239,0000-470,000 pounds of mercury into the Lower East



Fork of Poplar Creek (EFPC). Primary mercury losses were stopped
in 1963, yet secondary sources currently release approximately 20
g/day. ETTP encompasses approximately 1,700 acres in the
northwest corner of ORR. It was formerly known as the Oak Ridge
K-25 Site.

In November 1989, the Environmental Protection Agency (EPA)
placed ORR on the National Priorities List. In January 1992, DOE,
EPA, and the State implemented a Federal Facilities Agreement to
provide a procedural framework and schedule for evaluating,
prioritizing, and managing areas of contamination on ORR.

Operable Unit 2 (OU2):
FCAP (Filled Coal Ash Pond) is on Chestnut Ridge, approximately
0.8 km (0.5 miles) south of the Y-12 Plant. The pond was
constructed by building a southwest-facing earthen dam across
Upper McCoy Branch. The pond was used as a settling basin for coal
ash slurry from the Y-12 Steam Plant from 1955 to 1967, when the
pond was filled. From 1967 to 1989, the slurry continued to be
discharged to the pond and then flowed across the dam to the Upper
McCoy Branch and into Rogers Quarry.
Upper McCoy Branch has its headwaters along two tributaries near
the crest of Chestnut Ridge. The tributaries join at the ash pond.
Water flows over and through the ash in the pond. Surface water
flows down the existing eroded spillway on the eastern end of the
earthen dam. Subsurface flow exits in seeps and springs below the
dam. Although minimal erosion appears to be occurring on the
downstream dam face that is covered with grass and ground
vegetation, the spillway channel for the dam has eroded
approximately 4.6 m (15 feet) deep.
At the base of the dam is a spring that is a discharge point for
groundwater. Water from this spring has cut a channel approximately
0.9 m (3 feet) deep into the valley. At times of heavy rainfall the
stream sometimes overflows its banks. Since 1967, when the stream
was diverted from flowing into Melton Hill Reservoir, Upper McCoy
Branch has flowed approximately 0.8 km (0.5 miles) from the dam to
Rogers Quarry, a 4-ha (10-acre) quarry that was used as a source of
stone in the 1940s. A Record of Decision (ROD) was completed for
this OU in February 1996.

OU4:
The Clinch River (CR) Y-12 OU consists of the Watts Bar and
Melton Hill Reservoir sediment and biota from CRM 0.0 at the
confluence of the Clinch and Tennessee rivers upstream to CRM 44
near the Solway Bridge. The OU includes the Poplar Creek (PC)
embayment from the creek's mouth at CRM 12 upstream to its



confluence with EFPC at PCM 5.5. The OU does not include surface
water. The shorelines of the OU are used primarily for agricultural,
recreational, residential, and industrial purposes.
The CR Y-12 OU is contaminated because of past activities at DOE's
ORR and non-DOE industrial and municipal sources. Any surface
waters originating on or passing through ORR flow into CR/PC.
Because reservoirs within this OU are efficient sediment traps, the
sediments contain contaminants released from ORR and have the
potential of receiving current or future contaminant releases. The
1996 CR/PC remedial investigation (RI) determined contaminant
concentrations in CR/CP fish, water, and sediment and the threat
those contaminants might pose to human health and the environment.
A ROD was completed in September 1992.

OU6:
The K-1070 SW31 K-25 OU, is part of the K-1070 OU located
within the K-25 Site, a federal facility on the ORR. SW31 is a
perennial spring located inside the perimeter fence of K-25. The
stream is contaminated primarily with volatile organic compounds
(VOCs). Heavy metals have also been found in the water, together
with traces of polychlorinated biphenyls (PCBs) and other agents,
including minimal alpha and beta activity. Groundwater is believed
to contribute at least part of the stream flow to SW31. Access to the
spring is restricted because of its position inside the perimeter fence
of K-25. An impact on natural resources from the SW31 spring is the
contamination of surface waters from the discharge into Mitchell
Branch, which is the main surface water feature in the vicinity of
SW31.
The source of the contaminants in the spring is thought to be wastes,
including solvents and hazardous chemicals placed in the disposal
pits of the nearby K-1070-C/D Burial Grounds. In the mid-1970s, the
swampy spring discharge area at the base of the Burial Grounds was
filled, and a pipe was inserted in the hillside to collect natural
seepage for routing to a storm drain. The pipe discharge became
SW31. K-25 was divided into OUs. The K-1070 C/D Burial Ground
and SW31 became part of the K-1070 OU. Although the RI of the
K-1070 OU was still ongoing, it was determined that an interim
action was appropriate to isolate and eliminate an easily controllable
release of hazardous substance to Mitchell Branch. A ROD was
completed for the interim action in September 1992.

OU8:
OU8, the ORNL WAG 11 Scrap Yard X10, is one mile east of the
intersection of Highway 58 and 95 in the McNew Hollow area just
north of Pine Ridge. WAG 11 occupies approximately 30 acres
within the boundaries of the ORR. Formerly known as White Wing



Scrap Yard, WAG 11 is partially wooded and thickly vegetated. The
site lies within the Bear Creek drainage basin near the junction of
Bear Creek and EFPC. All surface water flow within the WAG is to
Bear Creek along two unnamed tributaries.
WAG 11 was a storage area for radioactively contaminated scrap and
debris from the ORNL, Y-12 Plant, and the K-25 Plant. In the early
1950s, material with alpha, beta, and gamma contamination was first
stored at the White Wing Scrap Yard. In 1966, efforts began to clean
up the site in preparation for the proposed relocation of White Wing
Road. Most of the larger surface scrap was removed and buried in
ORNL's Solid Waste Storage Area 5. Site cleanup continued into
October 1970, with the removal of approximately 6000 cubic yards
of contaminated soil from the site. ORNL conducted limited
sampling of WAG 11 in 1987 and 1988. An Interim Remedial
Measures Study was completed in July 1992, and an Interim ROD
was completed in October 1992.

OU10:
The Lower EFPC OU site includes soil, sediment, and groundwater
in the 100-year floodplain along Lower EFPC and 16 km (10 miles)
of sewer lines of the Sewer Line Beltway. More than 20 tributaries
and treated effluent from the Oak Ridge Sewage Treatment Plant
flow into the creek. EFPC begins within the Y-12 Plant as the Upper
EFPC, which is a separate OU. The Upper EFPC OU terminates at
Lake Reality, a retention pond at the eastern end of the Y-12 Plant.
The Lower EFPC OU begins at the outfall of Lake Reality at creek
kilometer 23.3 (creek mile 14.5) and ends at its confluence with
Poplar Creek. Floodplain soils from Lower EFPC served as backfill
material for construction of the Sewer Line Beltway through the city
of Oak Ridge. The site includes portions of ORR and commercial,
residential, agricultural, and miscellaneous areas within the city of
Oak Ridge. Some residences are within 400 m (0.25 miles) of the
areas to be remediated.
Lower EFPC is a perennial stream flowing through Anderson and
Roane Counties in Oak Ridge, Tennessee. The creek's watershed
[approximately 77.2 km squared (29.8 mile squared)] consists of
many streams and tributaries that flow into EFPC. This watershed
lies primarily within East Fork Valley and is bounded by Black Oak
Ridge on the northwest and East Fork Ridge on the southeast. No
active potable water wells are located within the floodplain, and
ground water is currently not a drinking water source. A ROD was
completed for the Lower EFPC OU in September 1995.

OU11:
The Y-12 Nitric Acid Pipe OU, also known as the OU2 Abandoned
Nitric Acid Pipeline, is a 1.5 to 3-inch diameter underground



stainless steel pipeline that runs 4,800 feet east to west from the H-1
Foundry (Building 9215) to the S-3 Ponds (now known as S-3 Site).
The Nitric Acid Pipeline was used to carry waste effluent from a
uranium recovery process that produced nitric acid and depleted
uranium in solution. Materials discharged through the pipeline
include nitric acid, depleted and enriched uranium, various metal
nitrates, salts, and lead skimmings. Waste effluent might have
collected or leaked in the many turns, bends and low points along the
pipeline.
The Nitric Acid Pipeline was originally part of the Group 4 Resource
Conservation and Recovery Act (RCRA) Facility Investigation (RFI)
Plan developed between 1988 and 1990. An RI Work Plan for the
Pipeline was prepared in 1992, and phase I of the sampling took
place in January and February 1993. A ROD was completed in
September 1994, addressing only the soils along the Pipeline.

OU14:
OU14, the ORNL WAG 1 Surface Impoundment X10, consists of 4
surface impoundments (A throughD) in the Bethal Valley watershed.
These impoundments were used to manage low-level radioactive
liquid wastes generated from experiments and material processing at
ORNL. Sediments are radiologically and chemically contaminated.
Impoundments A and B are unlined and release contaminants to the
environment as a result of groundwater intrusion. Water covering the
sediments in these two impoundments provides radiation shielding
and prevents airborne release of sediments. Impoundments C and D
are clay-lined, not in contact with groundwater, and are not known to
be leaking. Other sources in Bethel Valley also contribute to
groundwater contamination, which could continue to contaminate
surrounding soils after remediation of the impoundments. A ROD
was completed in September 1997, addressing surface water and
sediment in the impoundments.

OU16:
OU16, the K-1407 B and C Ponds K-25 Site, is part of the K-1407
OU which is in the K-25 main plant area. A ROD was completed in
September 1993, providing a final source control action to reduce
threats to human health and the environment posed by residual metal,
radiological, and VOC contamination with the B and C Ponds.

OU17:
OU17, the WAG 13 Cesium Plots, are part of ORNL in an
approximately 6-acre grassy field 330 feet north of the Clinch River
at mile 20.5 and 1.3 miles south of the intersection of Bethel Valley
Road and State Route 95. A perimeter fence, approximately 1000
feet by 250 feet, encloses the WAG 13 Cesium Plots. There are eight



treatment plots that were used for a simulated nuclear weapons
fallout study undertaken by ORNL. There are no other structures on
the site. The elevated gamma radiation levels emitted from these
plots pose a potential threat to human health and the environment.
In August 1968, to simulate conditions of a nuclear fallout, four of
the treatment plots were contaminated with cesium 137; the
remaining four plots were used as uncontaminated controls. A
surface radiological investigation was conducted at and around the
site between June 1987 and March 1988 by ORNL. An Interim
Remedial Measures Study for the WAG 13 cesium plots was
completed in July 1992, and an Interim ROD was completed in
October 1992, providing for the excavation of contaminated soils and
placement in WAG 6 low-level waste silos.

OU18:
OU18, the Y-12 Plating Shop Container Areas, lie in the Upper
EFPC watershed and are the collection and storage sites for spent
plating solutions and sludges generated in the Plating Shop at
Building 9401-2. The Plating Shop Container Areas, Areas S-334
and S-351, are adjacent to Buildings 9401-2 and 9720-29,
respectively, in the southern portion of Y-12. These areas are within
the fenced security area of Y-12 and are devoid of vegetation; the
presence of animals is unlikely.
Building 9401-2 was built in the early 1940s as part of the original
plant. Around 1955, this building was converted to a plating shop for
the Metal Preparation Division at Y-12. Because wastes generated
from these operations require temporary storage pending
transportation to treatment facilities, spent plating solutions and
sludges have been collected in containers in two accumulation
areas-S-334 and S351. Area S-334 has been in use since 1983, and
Area S-351 had been in use since 1955 until use was recently
discontinued. Areas S-334 and S-351 were subjects of an RFI
completed in 1988. Although the investigation of the areas was
initiated under RCRA, subsequent steps in the remedial alternatives
evaluation and selection process conformed to Superfund program
regulations and guidance. A ROD was completed in September 1992,
for no further action at the Y-12 Plating Shop Container Areas.

OU20:
OU20, the Bear Creek Valley OU2, is in Bear Creek Valley near the
headwaters of Bear Creek immediately west of the Y-12 Plant's main
facilities. This OU is comprised of a former construction spoil area,
Spoil Area 1, and a former construction storage yard, the SY-200
Yard. Spoil Area 1 is west of the Y-12 Plant on Old Bear Creek
Road. SY-200 Yard is west of the Y-12 Plant on Old Bear Creek
Road between Spoil Area 1 and the Rust Spoil Area.



Various renovation, maintenance, and construction operations at the
Y-12 Plant produced construction debris, which included concrete,
asphalt, brick, brush, rock, and tile. Solid waste (spoil material)
generated during these operations was disposed of in Spoil Area 1
from 1980 to 1985. A soil cover was placed over Spoil Area 1 in
1985. From the 1950s to 1986, the SY-200 Yard was an
aboveground storage facility for machinery and miscellaneous items.
No chemical or waste materials were stored at the site, and all
containers were empty and stored for future use. After the presence
of visible mercury was detected on the SY-200 Yard, a soil cover
was placed on the site. A ROD was completed in January 1997, for
the Bear Creek Valley OU2.

OU24:
The Lower Watts Bar Reservoir (LWBR) OU consists of the Watts
Bar Reservoir, which is impounded by the Watts Bar Dam in East
Tennessee, almost equidistant (about 62 miles) from the cities of
Knoxville and Chattanooga. The LWBR study area extends from
TRM 567.5 at the mouth of the Clinch River to TRM 529.9 at Watts
Bar Dam. Watts Bar Reservoir is one of nine mainstream
impoundments on the Tennessee River between Paducah, Kentucky,
and Knoxville, Tennessee. This reservoir provides flood control,
hydropower generation, navigation, municipal and industrial water
supply, wildlife habitat, and recreation.
The downstream boundary of the ORR was placed at Watts Bar Dam
because earlier studies had shown that the vast majority of
sediment-associated contaminants released from ORR had collected
in LWBR. Consequently, concentrations of sediment-associated
contaminants released from ORR are much lower in reservoirs
downstream of Watts Bar Dam.
Construction of Watts Bar Reservoir began in 1939 to provide
navigation, flood control, and hydrogeneration of electricity. Land
surrounding the reservoir is currently used for residential,
agricultural, industrial, resort, and recreational purposes. Waters of
the reservoir are used for domestic water supply, industrial water
supply, fish and aquatic life, recreation, irrigation, livestock
watering, wildlife, and navigation. LWBR is not a direct source of
drinking water for municipalities; however, Rockwood and Spring
City drinking water intakes could be impacted during high water
conditions by reverse flow. Kingston drinking water intake in the
Tennessee River above LWBR is also impacted by reverse flow.
The LWBR OU is an integrator of waterborne substances in the
Clinch and Tennessee Rivers. Once these substances enter the
LWBR OU, they may be found in the water, sediment, or biota. The
LWBR remedial investigation/feasibility (RI/FS) was released to the
public in March 1995, and a ROD was completed in September



1995.

OU27:
The ORR Oak Ridge Associated Universities (ORAU) South
Campus Facility is southeast of the Y-12 Plant at the intersection of
Pumphouse Road and Bethel Valley Road on the eastern edge of
ORR, approximately 32 km (20 miles) west of Knoxville, Tennessee.
The South Campus Facility is within the city limits of Oak Ridge,
Tennessee. The facility was an experimental station consisting of
pasture area, several buildings, and wastewater treatment facilities.
Buildings in the northwest area of South Campus Facility are still
used for office and storage space. A ROD was completed in
December 1995, for OU27.

OU33:
The Gunite and Associated Tanks (GAAT) OU comprises 16 tanks
located in or near the North and South Tank Farms at the ORNL
WAG 1. DOE assigned remediation of these tanks a high priority
because of the high contaminant inventory and the age of the tanks.
The GAAT OU includes the tanks, residual waste materials in the
tanks, and the operating equipment associated with the tanks.
The Gunite tanks were originally constructed in the 1940s with a
projected operational life of 1 year. The tanks were removed from
service beginning in the 1950s, with all tanks out of service by the
1970s. Remote visual inspections of the tanks have revealed some
degradation on the interior surface of Tanks W-5 and W-6.
Approximately 1.32 million liters of liquid and 189,000 liters of
sludge remain in the tanks. The RI/Baseline Risk Assessment for the
GAAT OU was completed in 1994, with an addendum completed in
1996. The FS/Proposed Plan was completed in May 1997, and an
Interim ROD was completed in September 1997, providing for the
removal of the liquid and sludge wastes from eight of the tanks.

OU37:
The K-1070-C/D OU is a 22-acre tract of land located within the
security perimeter fence on the eastern side of ETTP. The
K-1070-C/D OU is divided into seven source areas: Trench Area,
Landfarm Area, Concrete Pad Area, North Pits Area, South Pits Area
(which includes G Pit), Pits Downgradient Area (i.e., are
downgradient from the North and South Pits), and the K-1414 Area.
These areas include soil and buried waste, such as drums, gas
centrifuge hardware, and other equipment, and numerous hazardous
substances. Surface water (wet weather conveyances) and associated
sediments are also part of the K-1070-C/D OU.
Activities at the former K-25 Site generated many types of waste,
including hazardous, radioactive, and classified wastes that were



disposed of at the K-1070-C/D OU from 1975 to 1989. In January
1998, a ROD was completed addressing soil and waste from the G
Pit in the South Pits Area, the Concrete Pad, surface water and
sediment at the K-1070-C/D OU, and the Landfarm Area. Selection
of the final remedy addressing the remaining components of the
K-1070-C/D OU has been deferred to the ETTP ROD.

OU38:
OU38, Kerr Hollow Quarry, is a 3-acre, flooded limestone rock
quarry within a remote, protected area of ORR about 1.5 miles south
of the Y-12 Plant and approximately 350 yards north of Bethel
Valley Road. Kerr Hollow Quarry is approximately 55 feet deep and
sheltered on three sides by 60-foot high cliffs. Only designated and
trained DOE or Energy Systems employees or subcontractors are
allowed access to the quarry. Wildlife has access to the area and may
use the water in and from Kerr Hollow Quarry.
In the early 1940s, Clinton Engineering Works leased the Kerr
Hollow Quarry site to Ralph Rogers Company, Inc., to provide rock
and gravel for construction on the Manhattan Project. In the late
1940s, the quality of the stone degraded, the quarry was abandoned,
and the quarry eventually filled with water. From 1951 until 1988,
the quarry was used as a treatment site for water-reactive, corrosive,
or ignitable wastes from the Y-12 Plant and the ORNL. The site
received containers of waste in various sizes consisting mainly of gas
cylinders, drums, and buckets. No disposal records are available for
activities performed before 1957. Kerr Hollow Quarry was not
intended for use as a hazardous waste storage or disposal facility.
Instead, it was used to treat the wastes and effectively eliminate the
hazardous characteristics of reactivity, corrosivity, and ignitability.
Records for Kerr Hollow Quarry, dating from 1957, show that
approximately 45,450 kg (50 tons) of hazardous and nonhazardous
waste were treated at the site.
Treatment activities at Kerr Hollow Quarry ceased in November
1988. From 1991 through 1993, containers and materials at the
bottom of Kerr Hollow Quarry were shredded, removed, evaluated
by health personnel, and placed in B-25 boxes. Shredded debris from
the quarry was placed in concrete vaults and placed adjacent to the
Walk-in Pits in the Bear Creek Burial Grounds. The concrete vaults
were subsequently covered with a RCRA cap. Final removal and
inspections were conducted in 1993. The last of the operating
equipment was removed from the quarry in November 1993. A ROD
was completed in September 1995, for the removal of containers,
cylinders, and other materials from the bottom of the quarry.

OU41:
The Molten Salt Reactor Experiment (MSRE) site is located



approximately 0.6 miles south of the ORNL main plant across Haw
Ridge in Melton Valley. The MSRE reactor and associated
components are located in cells beneath the floor in the high-bay area
of Building 7503. In 1951, Building 7503 was constructed to contain
the Aircraft Reactor Experiment, which was canceled in 1957. In
1961, experimentation on a molten salt reactor was revived at MSRE
to develop a commercial molten salt reactor. The reactor operation
permanently shut down in 1969.
In 1994, investigation of the MSRE site indicated that anomalous
levels of uranium hexafluoride and fluorine gases were present
throughout the off-gas piping connected to the fuel and flush salt
drain tanks. In addition, uranium had migrated through the off-gas
system to an auxiliary charcoal bed that resulted in a criticality
concern because of the quantity of uranium detected. In July 1995, a
time-critical removal action was completed addressing various
aspects of containment, nuclear criticality control, and chemical
reaction prevention. A reactive gas removal system, installed in 1996
as part of the time-critical action, continues to remove and trap
uranium hexafluoride and fluorine gases from MSRE off-gas piping.
In July 1998, an Interim ROD was completed that focused on
removal of fuel and flush salts from the MSRE drain tanks to
eliminate the major source of contaminants for the MSRE site. A
non-time-critical removal action for removal of uranium and fluorine
contaminated charcoal is planned for completion in February 1999.

OU42:
OU42, Union Valley, lies east of the Y-12 Plant and extends
approximately 3.6 miles from Scarboro Road to Melton Lake Drive
in the city of Oak Ridge. Most properties in the Union Valley
corridor are privately owned tracts of variable size, although the city
of Oak Ridge and the University of Tennessee also own land there.
The portion of the valley that has contamination resulting from
release at the Y-12 Plant is included in the Upper EFPC CA.
The Maynardville Limestone bedrock unit underlying the Y-12 Plant
and Union Valley is of particular interest because it is the primary
pathway for contaminant migration from the Plant. Contaminants
consistent with those found in a plume of contaminated groundwater
originating under the Y-12 Plant were detected in monitoring wells
in the Maynardville Limestone in Union Valley. Contamination
detected in a shallow well in Union Valley may be connected with a
shallow plume of tetrachloroethene and trichloroethene originating at
the Y-12 Plant or may originate from a source in Union Valley off
ORR. None of the current landowners in Union Valley extract
groundwater for residential use. The Union Valley Interim Study
Remedial Site Evaluation was completed in 1995. Prior to the
completion of the RI/FS for the Upper EFPC CA, an Interim ROD



was completed in July 1997, addressing only the plume of
contaminated groundwater that has migrated beyond the Y-12
boundaries.

 
Remedy: The interim action remedy selected for the Molten Salt Reactor

Experiment (MSRE) fuel and flush salts remediation is to remove the
salt in a chemically stable form, separate the uranium from the salts
and store it separately as part of the existing Uranium 233 repository
inventory, place the salt in containers, and store the containerized salt
until disposal is arranged. The final action required for salt disposal
will be documented in a subsequent final Comprehensive
Environmental Response, Compensation, and Liability Act
(CERCLA) decision document and, as appropriate, in a National
Environmental Policy Act (NEPA) decision document.

Removal of salt from the drain tank cell will require new corrosive
resistant equipment to add heat and control the salt chemistry. To the
extent possible, existing drain tanks and other equipment will be
examined and repaired for reuse, but requirements for operating the
apparatus remotely and adding hydrogen fluoride (HF) to the melting
salt exceed the original equipment capability. The goal of the project
is to remove 99 percent of the salts from each drain tank. This will
reduce the uranium mass left in each tank to below critically safe
limits.

The separation of uranium from the fuel and flush salts will use the
same process and, to the extent practicable, the same equipment used
to remove Uranium 235 in 1968. This process involves adding
fluorine to the molten salts. Uranium hexafluoride gas is liberated
from the salts and then trapped on vertical columns packed with
sodium fluoride. The goal is to reduce the residual uranium
concentration in the salts to below 50 parts per million (ppm).
Depending on salt chemistry, it may be possible to reproduce the
results achieved in 1968 (26 ppm).

Uranium must be converted to uranium oxide to be placed in storage
at the Oak Ridge National Laboratory (ORNL) repository. The
chemically stable converted uranium will be packaged in suitable
containers and prepared for storage with similar packages in a
Uranium 233 repository in Building 3019. Storage of this separated
uranium will result in approximately 17 kilograms (kg) of Uranium
233 added to the 500 kg of Uranium 233 currently stored at the
facility.

Once the uranium is separated from the salts, the residual salts will
be poured into storage containers (approximately 48 containers for



the fuel and flush salt), and chemically stabilized/packaged to
capture fluorine gas which may be generated and to meet
transportation requirements for eventual shipment to a disposal area.
Because a disposal facility is not available to make waste acceptance
determinations or to receive waste, the waste packages will be loaded
into shielded casks for interim storage. These casks will be placed in
interim storage at an ORNL operating storage facility. If adequate
and appropriate capacity does not exist, a pad may be constructed or
extended specifically for the storage of MSRE salt residue waste
casks. Final definition of the shielded cask and storage site will be
completed as part of the remedial design.

Estimated Total Capital Cost (Present Worth): $39,300,000
Estimated Annual O&M Cost (Present Worth): $0

 
Text: Full-text ROD document follows on next page.
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                               PREFACE

This Record of Decision for Interim Action to Remove Fuel and Flush
Salts from the Molten Salt Reactor Experiment Facility at the Oak Ridge
National Laboratory, Oak Ridge, Tennessee (DOE/OR/02-1671&D2) was
prepared in accordance with requirements under the Comprehensive
Environmental Response, Compensation, and Liability Act of 1980. The
U.S. Department of Energy, U.S. Enviromnental Protection Agency, and
the state of Tennessee agree here to select the action for removing fuel
and flush salts and placing the salt in a more controlled storage condition
until final disposition of the salt is arranged. Work on this task was
performed under Work Breakdown Structure 1.4.12.6.2.01 (Activity
Data Sheet 3700, "Molten Salt Reactor Experiment D&D Support").
This document presents a description of the selected remedy, which
includes removing flush salt and fuel salt from their respective storage
containers in the Molten Salt Reactor Experiment facility, removing
uranium from the salts, treating the uranium to form an oxide for safer
storage, placing the uranium oxide into storage, containerizing the fuel
and flush salts without uranium, and temporarily storing this salt at the
Oak Ridge National Laboratory until final disposition of the salt. This
document relies on and is consistent with information in the Feasibility
Study for Fuel and Flush Salt Removal from the Molten Salt Reactor
Experiment at the Oak Ridge National Laboratory, Oak Ridge, Tennessee
(DOE/OR/02-1559&D2), the Interim Action Proposed Plan for Fuel and
Flush Salt Disposition from the Molten Salt Reactor Experiment, Oak
Ridge National Laboratory, Oak Ridge, Tennessee (DOE/OR/02-
1601&D3), and Evaluation of the U.S. Department of Energy's
Alternatives for the Removal and Disposition of Molten Salt Reactor
Experiment Fluoride Salts prepared by the National Research Council in
1997.

                           ACRONYMS AND ABBREVIATIONS

ARAR      applicable or relevant and appropriate requirement
Be        beryllium
CERCLA    Comprehensive Environmental Response, Compensation, and Liability
          Act of 1980



Ci        curie
D&D       decontamination and decommissioning
DOE       U.S. Department of Energy
EPA       U.S. Environmental Protection Agency
FFA       Federal Facility Agreement
FS        feasibility study
ft        foot
g         gram
HF        hydrogen fluoride
kg        kilogram
km        kilometer
lb        pound
Li        lithium
m         meter
MSRE      Molten Salt Reactor Experiment
NEPA      National Environmental Policy Act of 1969
ORNL      Oak Ridge National Laboratory
ORR       Oak Ridge Reservation
ppm       parts per million
ROD       record of decision
TDEC      Tennessee Department of Environment and Conservation
TRU       transuranic
U         uranium
UF 4      uranium tetrafluoride
WIPP      Waste Isolation Pilot Plant
Zr        zirconium
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                                         SITE NAME AND LOCATION

     U.S. Department of Energy
     Oak Ridge Reservation
     Molten Salt Reactor Experiment Facility-Building 7503
     Molten Salt Reactor Experiment Decontamination and Decommissioning Support



     Oak Ridge, Tennessee

                      STATEMENT OF BASIS AND PURPOSE

     This record of decision (ROD) presents the selected interim remedial action for addressing
fuel and flush fluoride salts from three drain tanks formerly used as part of the Molten Salt
Reactor Experiment (MSRE). The tanks are located in the MSRE facility (Building 7503) at the
Oak Ridge National Laboratory (ORNL) on the U.S. Department of Energy (DOE) Oak Ridge
Reservation (ORR). Remediating the MSRE facility is a high priority because of the
unacceptable risk associated with the highly radioactive salt stored in the drain tanks. The
location, condition, and age of the equipment connected to the tanks and the chemistry of the
salt
make control of safety factors difficult. The objective of this interim action is to reduce
potential
on- and off-site risk from the salt.

     This interim action was chosen in accordance with the Comprehensive Environmental
Response, Compensation, and Liability Act of 1980 (CERCLA), as amended by the Superfund
Amendments and Reauthorization Act of 1986 (42 United States Code, Sect. 9601 et seq.) and,
to the extent practicable, the National Oil and Hazardous Substances Pollution Contingency Plan
(40 Code of Federal Regulations 300). The ROD is based on the Administrative Record for this
site.

     DOE issues this document as the lead agency. The U.S. Environmental Protection
Agency (EPA) and the Tennessee Department of Environment and Conservation (TDEC) are
support agencies as parties to the Federal Facility Agreement (FFA) for this response action.
DOE and EPA have jointly selected the remedy for the MSRE fuel and flush salts removal.
TDEC concurs with the selected remedy.

JT00869709.IBH/CJE                                                  1-3
June 3, 1998

      ASSESSMENT OF THE STUDY AREA/OPERABLE UNIT

     A streamlined risk assessment was conducted to determine whether current or future
remedial actions are necessary to protect human health and the environment if current
institutional
controls are removed. The scenarios considered include on- and off-site receptors. The risk
assessment demonstrates that without institutional controls the salts in the MSRE drain tanks
pose
an unacceptable risk to human health and the environment now and in the future. Thus a
response action is required to address the salt stored in the three drain tanks at the MSRE
facility.
The objective of this interim action is to reduce current potential on- and off-site risk from
the
salts, pending final action.

     Actual or threatened releases of hazardous substances from the MSRE facility that are not
addressed by implementing the response action selected in this ROD may present an unacceptable
risk to public health, welfare, and the environment.



                               DESCRIPTION OF SELECTED REMEDY

     The selected interim remedial action includes melting and chemically treating the salt in
the drain tank cell, separating the uranium from the salts, transferring the uranium to the 233
U
repository at ORNL, packaging the residual salt, and placing the salt in interim storage at ORNL
until arrangements are made for final disposition. Specific details and methods for this interim
remedial action will be included in the remedial design and remedial action plans. As the salt
melts in a drain tank, the molten salt will be treated with hydrogen fluoride (HF) to balance
salt
chemistry. The uranium in the salts will then be removed from the salt and converted to an oxide
that is chemically stable and compatible with long-term storage at the 233 U repository at ORNL
Building 3019 and managed as a part of the existing 233 U repository inventory. The residual
salt
will be stabilized/packaged to control fluorine gas generation and the containers placed in
interim
storage. The location of interim storage will be at an existing storage facility at ORNL.
Placement of the salt for its final disposition will be documented in a subsequent final CERCLA
decision document National Environmental Policy Act of 1969 (NEPA)
decision document. These future decisions will incorporate full public participation and will be
based on the existing feasibility study (FS).
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     After removal of salts from the MSRE drain tanks, the tanks and associated equipment
will be managed in place as part of the facility maintenance program. The storage tanks and
reactor components will be addressed as part of a subsequent decontamination and
decommissioning (D&D) action of the building.

                                 STATUTORY DETERMINATIONS

     This interim action protects human health and the environment, complies with federal and
state requirements that are legally applicable or relevant and appropriate requirements (ARARs),
and is cost-effective. Within its limited scope, this interim action uses permanent solutions
and
alternative treatment technologies to the maximum extent practicable by removing the salts from
the MSRE drain tanks, treating the salts to remove the uranium, and stabilizing/packaging the
salts for final disposition. Therefore, the selected interim remedy satisfies the statutory
preference for remedies employing treatments that reduce toxicity, mobility, or volume as a
principal element. Disposal and, if necessary, further treatment of MSRE salts after the uranium
has been removed will be performed as part of another action. This interim action addresses the
principal threat from criticality or release of contaminants into the environment posed by the
salts
stored in the MSRE drain tanks. Removal of radioactive salts will permit the remaining
structures to be included in a later action. Because this is an interim action ROD, review of
this
facility will continue as DOE develops final remedial alternatives for D&D of Building 7503.
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                                               SITE NAME AND LOCATION

     The MSRE site is located in Roane County, Tennessee, on the DOE ORR approximately
1 km (0.6 miles) south of the ORNL main plant across Haw Ridge in Melton Valley. The ORNL
main plant is approximately 24 km (15 miles) west of Knoxville, Tennessee, and 16 km
(10 miles) southwest of the Oak Ridge, Tennessee, business center (Fig. 2.1).

     The MSRE reactor and associated components are located in cells beneath the floor in the
high-bay area of Building 7503. The MSRE site with Building 7503 and other support buildings
are located at the intersection of Melton Valley Road and High Flux Isotope Reactor Access Road
(Fig. 2.2).

                             SITE DESCRIPTION, HISTORY, AND ENFORCEMENT
                                               ACTIVITIES

     Building 7503 was constructed in 1951 to contain the Aircraft Reactor Experiment and
expanded in 1955 for the Aircraft Reactor Test, which was canceled in September 1957. In
1961, experimentation on a molten salt reactor was revived at MSRE to develop a commercial
molten salt breeder reactor. Adjacent buildings supported the MSRE operation. The reactor,
using 233 U as fuel, achieved criticality on June 1, 1965. In August 1968, the 233 U fuel was
replaced with 233 U. The reactor operation permanently shut down December 12, 1969.

     The MSRE reactor loop consisted of a reactor vessel, primary heat exchanger, pump,
associated piping, and an off-gas system (Fig. 2.3). During operation, the fluoride salt mixture
containing uranium fuel was heated to a liquid state. The molten salt was transferred from the
fuel drain tanks into the reactor circuit and criticality would occur in the reactor vessel.
Fuel
salt, further heated by the nuclear reaction, exited the reactor vessel to the heat exchanger to
transfer excess heat to a secondary fluoride coolant salt. When the reactor was shut down, fuel
salt was removed from the reactor circuit by allowing it to drain by gravity back into the fuel
drain tanks. To remove residual fuel salt from the reactor circuit, molten flush salt was
circulated through the reactor circuit and returned to the flush salt drain tank. At the time
operations ceased, the fuel and flush salts were allowed to cool and solidify in the drain
tanks.



     The fluoride salt used for the fuel and flush salts in MSRE is generally similar except for
the uranium fuel and other radionuclide content differences. After shutdown, the fluoride fuel
salt and possibly the flush salt released fluorine and uranium hexafluoride gases into the drain
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206/R1), which is available in the Administrative Record for the site.  In addition to
contamination originating from the Upper EFPC CA by groundwater, other potential sources
nearby could contaminate groundwater or surface water. The TDEC Division of Superfund has
been notified of the existence of potential contamination sources in Union Valley outside the
ORR
boundary and is initiating an investigation.

     The carbon tetrachloride-dominated plume source is under the east end of the Y-12 Plant
where very high concentrations of carbon tetrachloride (up to 8,500 ppb) and lower
concentrations of other contaminants (chloroform, PCE, and TCE) have been detected. The
plume contaminants have been detected in much lower concentrations (up to 200 ppb) in a well
at depths of 30-46 m (100-150 ft), 550 m (1,800 ft) east of the Y-12 Plant boundary in Union
Valley. Samples from shallower and deeper wells at this location did not contain contaminants
clearly linked to this source, although low levels of PCE and TCE were detected in the shallow
[9-m (30-ft)-deep] wells. Carbon tetrachloride was detected at 7 ppb in springs at the
headwaters
of Scarboro Creek near Illinois Avenue 850 m (2,800 ft) east of the Y-12 Plant boundary. The
contaminated groundwater is thought to surface at the creek; a groundwater divide is thought to
be just cast of Scarboro Creek. No carbon tetrachloride was detected in the shallow,
intermediate, or deep wells that are 400 m (1,300 ft) east of Scarboro Creek. Groundwater
contamination originating from the Y-12 Plant is thus thought to have migrated no farther east
than Scarboro Creek.

     None of the current landowners in Union Valley extract groundwater for residential use;
no groundwater extraction wells are planned. Rogers Group, Inc., quarry on lot Excess (613)
near the eastern end of Union Valley, 3,700 m (12,000 ft) east of the Y-12 Plant, pumps out
some groundwater to maintain a dewatered working area. The water is discharged to surface
water and is not used for drinking or other industrial purposes. No contamination has been
detected in the quarry groundwater.

     The Union Valley interim remedial action boundary is shown on Figure 2.2. The
boundary is intended to address any contamination originating from the Upper EFPC CA that
could be transported off site by groundwater. The only known groundwater plume originating
from the Upper EFPC CA is the carbon tetrachloride-dominated plume that extends from the
eastern Y-12 Plant boundary (all directions refer to administrative north) to Illinois Avenue.
Carbon tetrachloride, a Class B2 (probable) human carcinogen, has been detected in two springs



that feed Scarboro Creek.

     The western boundary of this remedial action is the eastern Y-12 Plant property line. The
eastern limit of the boundary is lot Excess (613), the quarry property. From 1943 to 1946, large
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tank head spaces and associated off-gas system. Fluorine generation was expected based on
knowledge about the chemical stability of fluoride salt. An annealing process was part of shut-
down procedures between 1971 and 1989. This process heated fuel salt to below melting
temperatures to force the fluorine in the salt matrix to recombine before it would migrate from
the salt. It appears that during the annealing process, unknown to operators, uranium
hexafluoride gas was formed and liberated from the salt.

     In 1994, investigation of the MSRE site indicated that anomalous levels of uranium
hexafluoride and fluorine gases were present throughout the off-gas piping connected to the fuel
and flush salt drain tanks. In addition, uranium had migrated through the off-gas system to an
auxiliary charcoal bed that resulted in a criticality concern because of the quantity of uranium
detected. Interim corrective measures were immediately taken to ensure the safety of workers
and personnel. Shortly afterwards, documentation of actions taken and continuing actions were
included in a CERCLA time-critical removal action memorandum. A plan was then developed
for remediating the MSRE site to reduce the risk presented by the continuing presence of the
fuel
and flush salts in storage at MSRE. Planners organized mitigation of the migrated MSRE
uranium (as uranium hexafluoride) and fluorine gas into three separate CERCLA actions.

     Time-Critical Removal Action. This CERCLA action, approved in July 1995
(DOE 1995), is completed. The interim corrective measures provided risk reduction for
employees and workers at MSRE by addressing various aspects of containtnent, nuclear criticality
control, and chemical reaction prevention. A reactive gas removal system, installed in 1996 as
part of the time-critical action, continues to remove and trap uranium hexafluoride and fluorine
gases from MSRE off-gas piping.

     Non-Time-Critical Removal Action. Removal of the uranium deposit and associated
fluorine contaminated charcoal from the auxiliary charcoal bed was approved as a CERCLA non
time-critical removal action (DOE 1996). Removal of uranium and fluorine contaminated
charcoal is planned for completion in February 1999. This action will eliminate the potential of
a criticality accident or chemical reaction in the charcoal bed cell and reduce the risk to
human
health and environment from exposure to the toxic and radioactive uranium.

     Remedial Action. This ROD for interim action focuses on removal of fuel and flush salts
from the MSRE drain tanks to eliminate the major source of contaminants for the MSRE site.
Potential sources of uranium hexafluoride and fluorine gases will be eliminated from the drain
tanks thereby reducing the risk to workers, employees, and the public. Contaminants that remain
at the MSRE site following this interim action and their associated risks will be addressed in a
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subsequent CERCLA action. The fuel and flush salts from MSRE will be treated to reduce risks
during storage while awaiting shipment for final disposition.

                             HIGHLIGHTS OF COMMUNITY PARTICIPATION

     The interim action proposed plan for the MSRE site was released to the public in
December 1997. This document is part of the Administrative Record for this decontamination
and decommission action, which is maintained at the DOE Information Resource Center,
105 Broadway Avenue, Oak Ridge, Tennessee 37830. Notice of availability for this plan and
other documents in the Administrative Record was published in The Knoxville News-Sentinel
December 22, 1997, The Oak Ridger December 22, 1997, The Roane County News
December 24, 1997, and The Clinton Courier-News December 24, 1997. The public comment
period was held between December 23, 1997, and January 30, 1998. A public meeting held
January 14, 1998, to discuss the proposed plan resulted in verbal comments. Two written
comments were received during the public comment period. Responses to the written comments
and verbal comments from the public meeting relating to this interim action are presented in
Part 3, "Responsiveness Summary," of this document.

     At the request of DOE, the National Research Council Formed a committee of
distinguished scientists and engineers in the spring of 1996 to review alternatives for removal
and
disposition of MSRE fluoride salts.  The first of two public meetings held by the committee
convened September 9 and 10, 1996, in Oak Ridge at the Garden Plaza Hotel. This meeting was
advertised in local newspapers and was well attended by the public. The second public meeting
was held October 8, 1996, Washington D.C., to respond to questions previously raised by
panel members. In February 1997, the National Research Council released their report (NRC
1997). Recommendations made in the report are consistent with alternatives presented in the FS
and support the interim action approach recommended in the proposed plan and selected in this
ROD.

SCOPE AND ROLE OF THE SITE INTERIM REMEDIAL ACTION

     The scope of this interim remedial action is to remove the fuel and flush salts from the
drain tanks, separate the uranium from the fuel and flush salts, convert the uranium to an oxide
for storage as part of the existing 233 U repository inventory, stabilize/package the residual
salt,
and place the residual salt in interim storage until an end-point location is selected for final
disposal. This interim action will eliminate the risk of a criticality incident and the hazards
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associated with uranium hexafluoride and fluorine gas release at the MSRE site. Decontamination
and demolition of Building 7503 and the MSRE reactor components will be performed as part
of a later, separate CERCLA final action. Ongoing management and final disposition of the
uranium oxide will be determined pursuant to the program for managing the existing 233 U
repository inventory (rather than further CERCLA action).



                         SUMMARY OF SITE CHARACTERISTICS

     This remedial action addresses the two contaminated waste salts at the MSRE site-fuel
salt and flush salt. The fuel and flush salts are stored in tanks in the drain tank cell below
the
floor of Building 7503. The fuel salt is divided between two drain tanks, and the flush salt is
stored in one flush drain tank. All three tanks are similarly constructed; however, the fuel
drain
tanks are equipped with steam domes and thimbles to remove heat produced by radioactive decay.
Heat production within the fuel salt is no longer a concern.

     Both salts are composed of Li, Be, and Zr fluoride salts. The fuel and flush salts differ
in the amount of fuel and fission products contained in each, and the fuel salts have a higher
percentage of zirconium. The flush salt contains a small amount of the fuel and fission products
because it was used to flush residual fuel salt out of the reactor and the associated piping
system
after the fuel salt was drained into the storage drain tanks. It is estimated that the flush
salts
contain approximately 500 g (1.1 lb) or 2.9 Ci of uranium and 13 g (< 0.1 lb) or 1 Ci of
plutonium. Figure 2.4 describes the proportions of salts constituents at the end of reactor
operation. Table 2.1 lists the salt weight, volume, and density, and Table 2.2 lists the
principal
isotopes in the salts after irradiation in the reactor. The mass of uranium in the fuel and
flush
salts shown in Table 2.2 [approximately 37.5 kg (82 lb)] represents the amount of uranium
[1.1 percent of the fluoride salts as uranium tetrafluoride (UF 4)] that was transferred to the
drain
tanks at the end of reactor operation. Since reactor shutdown, uranium has migrated from the
fuel salt to the drain tank head space, off-gas system, and an auxiliary charcoal bed in the
form
of uranium hexafluoride. The current mass of uranium in the fuel salts is calculated to be
approximately 20 kg (44 lb)(0.6 percent of the fluoride salts as UF 4).

     Fluorine liberation from the salts has left metallic Li, Be, and Zr in the salt and created
a net reducing condition in the salt. As a result the potential exists for uranium to
precipitate
during the melting process. The present reducing potential of the stored salt is latent because
the
metal is essentially immobile; however, once the salt is heated to melting temperatures, the
reduction reaction may proceed. During melting, the reducing potential could cause up to 12 kg
(26 lb) of uranium metal to precipitate and/or diffuse into the tank wall. This could result in
a
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       2. Compliance with Applicable or Relevant and Appropriate Requirements



          On-site interim remedial actions under CERCLA are required to comply with only
          those ARARs specific to the interim action being implemented.

          Alternative 2 would not trigger any location-specific ARARs because this alternative
          would not affect any sensitive resources. Water quality standards and Safe Drinking
          Water Act maximum contaminant levels (MCLs) (which could be ARARs for the
          groundwater and the springs during a final action) and other chemical-specific ARARs
          are outside the scope of this interim action because no actions will be taken to alter
          contamination levels. The final action for this site will be taken as part of the
Upper
          EFPC ROD. which will address Union Valley groundwater. MCLs will be ARARs
          for setting cleanup goals for that action. Chapter 1200-1-13-08(3)(a).(iv) of TDEC
          final Rule, "Inactive Hazardous Substance Site Remedial Action Program," effective
          February 19, 1994, requires institutional controls whenever a remedial action does not
          address concentrations of hazardous substances that pose or may pose an unreasonable
          threat to public health, safety, or the environment. This rule, however, is applicable
          to actions "...consistent with a pennanent remedy..." and is not applicable to this
          interim action. Alternative 2 is in administrative remedy for an interim action and,
          therefore, there are no location-, chemical-, or action-specific ARARs pertaining to
          the proposed actions.

          A statutory requirement under CERCLA [Sect. 121(b)(1)] requiring protection of
          human health and the environment would not be met by the no action alternative
          without some assurance that exposure pathways would remain incomplete in the future.

BALANCING CRITERIA

       3. Long-Term Effectiveness and Permanence

          For Alternative 2, long-term effectiveness is evaluated for the period beginning when
          initial institutional controls (i.e., executing license agreements) are implemented
per
          this interim action ROD and ending when final remedial actions are implemented per
          the Upper EFPC CA ROD. The interim actions include notification by property
          owners of use or change of use of surface water or groundwater, prohibition of any
          unacceptable actions, and annual title searches and notifications by DOE as a due-
          diligence measure to identify undisclosed changes in ownership and remind owners of
          their obligations. These actions are considered very effective for this interim
period.
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    Table 2.1. Primary inventory of stored fuel and flush salts, MSRE site, ORNL,
                                 Oak Ridge, Tennessee

               Tank                       Salt weight         Salt Volume       Salt volume
Salt density
                                                (kg)                (m 3)    (% of tank volume
*)  (g/cm 3 at 26ºC)

                                                      Fuel salt



    Fuel Drain Tank 1                          2,479           1.0                     44

    Fuel Drain Tank 2                          2,172           0.9                     39
2.48

    Total fuel salt in drain tanks             4,650           1.9                     NA

                                                  Flush salt

    Fuel Flush Tank                            4,265           1.9                   82.5
2.22 b

    All three tanks in the DTC                 8,915           3.8                     NA
NA

Source: Table 3 of Williams, D. F., G. D. Del Cul, and L. M. Toth. 1996. A Descriptive Model of
the Molten Salt Reactor
           Experiment After Shutdown: Review of FY 1995 Progress. ORNL/TM-13142. Oak Ridge
National Laboratory.
           Chemical Technology Division, Oak Ridge, TN., and Table 1 of ORNL. 1993. Request for
Nuclear Safety Review
           and Approval, MSRE Fuel and Flush Salt Storage, Committee NSR No. 0039WM00013A. Oak
Ridge, TN. The
           weight and volume estimates shown are those that best correspond to process history.
ORNL (1993) provides a range
           of weights for the fuel and flush salts, the minimum of which corresponds to the
weights in the above table. The
           maximum weight for the fuel salt is < 5 percent higher than the minimum; the maximum
for the flush salt is
           < 1 percent higher.

a See Table B.2 of U.S. Department of Energy 1997b. Feasibility Study for Fuel and Flush Salt
Removal from the Molten Salt Reactor
Experiment at the Oak Ridge National Laboratory, Oak Ridge, Tennessee, DOE/OR/02-1559&D2. Oak
Ridge, TN.
b See also Table 8.1 of Thoma, R. E. 1971. Molten Salt Reactor Program: Chemical Aspects of MSRE
Operations, ORNL-4658,
UC-80-Reactor Technology. Oak Ridge, TN.

ºC = degrees Celsius                                              m = meter
cm = centimeter                                                   MSRE = Molten Salt Reactor
Experiment
DTC = drain tank cell                                             NA = not applicable
g = gram                                                          ORNL = Oak Ridge National
Laboratory
kg = kilogram                                                     % = percent
< = less than

nuclear criticality and the inability to remove the uranium from the drain tanks. The presence
of zirconium in the salts may lessen the amount of uranium that is reduced. To prevent the
uranium from precipitating and/or diffusing into the tank walls, the previously liberated
fluorine
will be replaced by bubbling HF through the salt during a gradual melting of the salt.
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                  Table 2.2. Activity of principal isotopes in the fuel and flush salts, MSRE
site, ORNL, Oak Ridge, Tennessee

Atomic no.         Symbol          Mass no.     Half-life      Activity (Ci)   Atomic no.
Symbol     Mass no.         Half-life       Activity (Ci)
                                                             (December 1994)
(December 1994)

                                   Fission Products
Actimide decay daughters

   38               Strontium         90      28.5 years       7,550              81
Thallium     208            3.05 m            50
   39                Yttrium          90       2.7 days        7,550              82
Lead       209          3.25 hours         0.7
   40               Zirconium         93     1.5 E6 years       0.3
212          10.6 hours         139
   43               Technetium        99     2.1 E5 years       0.5               83
Bismuth      212          1.01 hours         139
   51               Antimony          125     2.73 years        1.0
213            45.6 m           0.7
   52               Tellurium         125       58 days         0.3               84
Polonium     212          45 seconds        89.1
   55                Cesium           137       30 years       6,290
213             4 µs           0.7
   56                Barium          137m       2.6 m          5,940
216            150 ms          139
   61              Promethium         147     2.62 years        50.3              85
Astatine     217             32 ms          0.7
   62               Samarium          151      90 years         121               86
Radon      220          55.6 seconds      139
   63               Europium          152     13.3 years        1.5               87
Francium     221             4.9 m          0.7
                                      154      8.8 years        4.7               88
Radium     224           3.66 days        139
                                      155     4.96 years        9.3
225           14.8 days        0.7
                                                                                  89
Actinium     225            10 days         0.7
                                                                                  90
Thorium      228           1.9 days         139
                                                                                                
229          7,300 years       0.7

           Total for fission products (2,711 g)               27,500            Total for
actinide daughters (5.49 g)                     979

                                     Uranium istopes*



Transuranium and other isotopes*

   92      Uranium                    232          70 years      135              94
Plutonium    238           87.7 years      0.92
                                      233        1.59 E5 years   302
239          24,110 years     41.7
                                      234        2.45 E5 year   17.4
240           6,540 years     15.3
                                                                                                
241 h         14.4 years      270
                                                                                .95
Americium     241           433 years       21.5
                 Total for uranium isotopes (37,548 g)         454.4     Total for transuranks
(737 g)                                  349.4
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                                          Table 2.2. (continued)

Source: Table 6 of Williams, D. F., G. D. Del Cul, and L. M. Toth. 1996. A Descriptive Model of
the Molten Salt Reactor Experiment After Shutdown: Review of FY 1995
            Progress, ORNL/TM-13142. Oak Ridge National LAboratory, Chemical Technology
Division, Oak Ridge, TN. The principal isotopes listed are these with a current
            activity > 0.1 Ci. The total activity and weight for each isotope grouping includes
other isotopes not listed here.

a Uranium and plutonium inventory values (except 232 U) are derived from isotopic analysis and
are 3 to 5 percent lower than those calculated by Bell, M. J. 1970. Calculated
Radioactivity of the Molten Salt Reactor Experiment Fuel Salt, ORNL/TM-2970. Oak Ridge National
Laboratory, Oak Ridge, TN. All other projections are derived from the Bell
discharge inventory.
b Plutonium-241 is not a TRU waste element because its half-life is < 20 years.

Ci = curie                                                                             ms =
millisecond
g = gram                                                                               MSRE =
Molten Salt Reactor Experiment
> = greater than                                                                       no. =
number
< = less than                                                                          ORNL =
Oak Ridge National Laboratory
m = meter                                                                              TRU =
transuranic
µs = microsecond                                                                       U =
uranium

JT00869709.IBH/CJE                                          2-15
June 3, 1998



                         SUMMARY OF SITE RISKS

       Analysis shows that actual or threatened releases of hazardous substances from this site,
if not addressed by the preferred alternative or another active measure, present a current or
potential threat to public health, welfare, or the environment.

                          HUMAN HEALTH RISK

       The streamlined risk assessment for the MSRE site evaluated two scenarios. A near-term
scenario postulates an exposure that could occur in the next 100 years after institutional
controls
are lost. The other scenario postulates an exposure that could occur beyond 100 years. Included
on the risk assessment are only contaminants of potential concern with a credible exposure
pathway and long enough half-life to cause significant exposure if released. For the near-term
scenario, a release to the environment (air) from a failure in the off-gas piping connected to
the
drain tanks was postulated. Contaminants of potential concern evaluated for this scenario
included fluorine gas, uranium hexafluoride gas, and HF gas. For the second scenario, a
criticality event was assumed to occur because of a failure in the drain tank cell and drain
tanks.
Contaminants of potential concern were postulated as being fission-product gases generated by
a criticality event. Both scenarios evaluated the consequences to:

        •   an on-site receptor 100 m (328 ft) from the MSRE site and

        •   an off-site receptor 1,200 m (3,900 ft), the distance to the nearest public road,
from
            the MSRE site.

       The exposure pathways quantified in this assessment were based on the conceptual site
model. The pathways included (1) a release of fluorine, uranium hexafluoride, and HF gases
because of an off-gas piping failure, which results in passerby exposure through the inhalation
and immersion pathways (near-term scenario) and (2) a criticality accident caused by a failure
of
the drain tank cell and drain tanks resulting in passerby exposure from inhalation and immersion
in a cloud of radioactive gas (long-term scenario). No other exposure pathways were evaluated.
Based on EPA guidance for streamlined risk assessments, there is no need to evaluate all
pathways when risk is clearly exceeded by one exposure pathway.

       The streamlined risk assessment showed that most of the estimated risks were above the
1 X 10 -4 limit and were therefore unacceptable. For the near-term scenario, estimated risk for

JT00869709.IBH/CJE                           2-16                                  June 3, 1998

the on-site receptor is 5 X 10 -1 and ranges from 3 X 10 -3 to 2 X 10 -2 for the off-site
receptor.
For the long-term scenario, the estimated risk for the criticality pathway is 1 X 10 -2 for the
on-



site receptor and 3 X 10 -5 for the off-site receptor.

                          ECOLOGICAL RISK

       The ecological risk assessment evaluated the potential for adverse effects on the
environment from exposure to contaminants in the MSRE drain tank cell. In the future, a
potential breach in a drain tank and a failure of the drain tank cell could contaminate
groundwater
and surface water at nearby unnamed tributaries to White Oak Creek. The contaminated
groundwater would adversely affect terrestrial plants and wildlife. Thus failure of the fuel
flush
tank or fuel drain tanks and the drain tank cell would adversely impact terrestrial plants and
wildlife. This scenario would also pose a risk to aquatic communities in nearby tributaries.
Aquatic receptors could be directly exposed by contact with and ingestion of contaminated water
and sediment. Terrestrial wildlife could also ingest contaminated surface water. Terrestrial
flora
could be exposed to contaminated groundwater through root uptake.

                     DESCRIPTION OF ALTERNATIVES

       An interim action alternative to reduce the risk posed by the fuel and flush salts at the
MSRE facility was developed and presented in the interim action proposed plan (DOE 1997a).
Use of this interim action will result in (1) reducing the risk at the MSRE facility and
(2) completing an action that is common in the alternatives that consider the ultimate
disposition
of the salt for disposal.

       The alternatives developed in the FS were prepared for an action that ideally would be
carried to completion with no delays. However, the locations identified in each alternative for
final salt disposition are currently not operational. Decisions about waste acceptance cannot be
made until locations for salt disposition are operational. As a result, none of the alternatives
developed in the FS can be fully implemented at this time. Selection of a disposal location for
MSRE salts must wait until one or both of the disposal facilities are opened and questions about
the acceptance of MSRE salts for disposal can be evaluated. In the interim, fuel and flush salts
will be removed from the MSRE facility. Uranium will also be removed from the salts and
managed as part of the existing 223 U repository at ORNL. The salt remaining after the uranium
removal process will be stored until it is shipped to a disposal location.
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       Five alternatives were developed in the FS to remove and dispose of the fuel and flush
salts (DOE 1997b). The alternatives consisted of a no further action alternative and four action
alternatives. The alternatives as presented in the FS are:

       •   Alternative 1: No Further Action,

       •   Alternative 2: Disposal at Waste Isolation Pilot Plant as Transuranic Waste,

       •   Alternative 3: Disposal at the National Repository as Spent Nuclear Fuel,

       •   Alternative 4: Disposal at the National Repository as High-Level Nuclear Waste, and



       •   Alternative 5: Disposal at a Combination of Sites as High-Level Nuclear Waste and
           Low-Level Nuclear Waste.

       The no further action alternative was evaluated as not meeting the purpose and the
objectives of this remedial action and therefore was not considered further. The four action
alternatives (Alternatives 2-5) each began by removing the salts from the MSRE facility and then
taking the actions necessary to transfer the salts to the designated end point for disposal. The
end-point locations for disposal of the salts or components of the salts are either the Waste
Isolation Pilot Plant (WIPP) in New Mexico as a defense-related transuranic (TRU) waste or a
national repository as either spent nuclear fuel or high-level nuclear waste. A decision now to
select a location for disposal of the MSRE salts could not be made with certainty that waste
acceptance criteria would be met. Evaluation and selection of a location for disposal of the
MSRE salt will be documented subsequently when an end-point location for disposal of the salt
is identified.

       Another consideration for the MSRE site interim remedial action to remove salt from the
fuel and flush salt drain tanks is that removal can be completed without precluding the ultimate
disposal options. As indicated in each action alternative, removal of the fuel and flush salt
from
the storage cell drain tanks is the first activity necessary for ultimate disposal of the salt.
This
remedial action will include the salt in all three drain tanks, starting with the flush salt
drain tank
which contains less radionuclides than either of the fuel salt drain tanks. Melting the salt in
a
drain tank will start with a small volume and increase slowly until all the salt is molten. To
chemically rebalance the salt, HF will be introduced into the molten salt as it melts. Uranium
will be separated from the molten salt using to the extent possible the same process and
equipment used to remove 235 U in 1968. Fluorine gas will be added to the molten salt to oxidize
UF 4 into uranium hexafluoride gas which will be trapped as it passes through vertical columns
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packed with sodium fluoride. The salt with the uranium removed will be moved from the drain
tanks into storage containers. The salt, which still contains a large quantity of radionuclides,
will
then be stabilized/packaged to capture fluorine gas which may be generated. (The waste
containers will be placed in shielded casks for interim storage.) The casks will be set in an
existing storage facility at ORNL and managed there until final disposition is arranged.

                     INTERIM ACTION ALTERNATIVE

       The MSRE interim remedial action activities are consistent with the FS salt disposal
alternatives. This action reduces risk and at the same time proceeds toward the end point of
fuel
and flush salts disposal. Implementation of this interim action will not preclude any of the
four
action alternatives from future consideration.

       The ARARs developed in the FS have been reviewed and those pertinent to the interim
action are identified and presented in Tables 2.3 and 2.4.



SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES

       Implementation of the interim action would address the identified risks associated with
current conditions at the MSRE site. By separating uranium from the fuel and flush salts,
converting it to an oxide, packaging it in criticality-safe containers, and storing it in a
facility
designed for the storage of 233 U, risks associated with the release of uranium hexafluoride are
eliminated and risks of a nuclear criticality are managed in accordance with applicable
standards.
By stabilizing/packaging the residual salt, fluorine gas generation can also be managed. This
action would allow DOE to defer decisions regarding further treatment and disposal of the salt
to a later date.

       The comparative analysis using the nine CERCLA criteria for this interim remedial action
includes the no further action alternative and the interim action. Table 2.5 summarizes the
evaluation of the no further action alternative and this interim action (i.e., removal of salt,
separation of uranium, and interim storage of salt).
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                                          Table 2.3. ARARs for proposed activities, MSRE site,
ORNL, Oak Ridge, Tennessee

           Action                                                  Requirement
Applicability                          Citation

                                                                                     Location-
specific

Alteration/destruction of          Action(s) that will affect such resources must adhere to the
DOE-ORO       Any action that will impart historic     National Historic Preservation
historic resources                 Memorandum of Agreement (May 6, 1994). When alteration or
resources-applicable if there will       Act of 1966 (16 USC 457a-w);
                                   destruction of the resource is unavoidable, steps must be
taken to         be alteration or modification            Executive Order 11593;
                                   minimize or mitigate the impacts and to preserve data and
records of                                                36 CFR 800;
                                   the resource
DOE-ORO Programmatic
                                                                                                
Agreement (May 5, 1994)
                                                                                     Chemical-
specific

Release of radionuclides          DOE will carry out all DOE activities to ensure that radiation
dose to      Release of radionuclides into the        DOE Order 5400.5(I.4)
during removal and storage        individuals will be ALARA
environment-TBC                          (proposed as 10 CFR 834)
activities
                                  Exposures to members of the public from all radiation sources
shall not                                             DOE Order 5400.5(II.1a)
                                  cause an EDE to be > 100 mrem (1 mSv)/year



(proposed as 10 CFR 834)

                                  Management of TRU waste shall be conducted in such a manner as
to          Handling and management of TRU            40 CFR 191.03(b)
                                  provide reasonable assurance that the combined annual dose
equivalent      waste-relevant and
                                  to any member of the public in the general environment
resulting from      appropriate a,b
                                  discharges of radionuclide material and direct radiation from
such
                                  management shall not exceed 25 mrem/year to the whole body and
                                  75 mrem/year to any critical organ

                                  Exposures to members of the public from all radiation sources
released     Point source discharge of                40 CFR 61.92;
                                  into the atmosphere shall not cause an EDE to be > 10 mrem
radionuclides into the air from a        Rules of the TDEC 1200-3-11-
                                  (0.1 mSv)/year
DOE facility-applicable                  .08

                                  Radiological emission measurtments must be performed at all
release                                                 40 CFR 61.93;
                                  points that have a potential to discharge radionuclides into
the air in                                             Rules of the TDEC 1200-3-11-
                                  quantities which could cause in EDE in excess of 1 % of the
standard                                                .08
                                  (0.1 mrem/year). All radionuclides which could contribute >
10% of
                                  the standard (1 mrem/year) for the release point shall be
measured
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                                           Table 2.3. (continued)

           Action                                             Requirement
Applicability                          Citation

                                                                                   Action-
specific

Characterization of TRU             TRU waste must be evaluated to determine the kinds and
quantities of     Generation of TRU waste-TBC             DOE Order 5820.2A (III.3b)
waste                               TRU radionuclides present before storage

Radionuclide-contaminated           External exposures to the waste and concentrations of
radioactive        Storage of uranium after separation     DOE Order 5820.2A (II.3a)
material; on-site storage           material which may be released into the environment must not
exceed      from salt-TBC



                                    an EDE of 25 mrem/year to any member of the public

Temporary storage of fuel/          TRU waste shall be segregated or clearly identified to avoid
Temporary storage of TRU wastes         DOE Order 5820.2A (II.3.e)
flush salts as a TRU waste          commingling of the waste with high-level, low-level waste or
other       at generating sites-TBC
pending disposal                    noncertified TRU waste

                                    TRU waste storage areas must be protected from unauthorized
access

                                    TRU waste must be monitored periodically to ensure that
wastes are
                                    not releasing their radioactive constituents

                                    TRU waste storage areas must be designed, constructed,
maintained,
                                    and operated with a contingency plan to minimize the
possibility of
                                    fire, explosion, or accidental release of radioactive
components

                                    TRU waste storage areas must be operated in a way to
maintain
                                    radiation exposures to ALARA

                                    Management of TRU waste shall be conducted in such a manner
as to        Handling and management of TRU     40 CFR 191.03(b)
                                    provide reasonable assurance that the combined annual dose
equivalent    waste-relevant and
                                    resulting from discharges of radionuclide material and
direct radiation  appropriate a,b
                                    from such management shall not exceed 25 mrem/year to the
whole
                                    body and 75 mrem/year to any critical organ

Interim storage/disposal of         Compliance with the pertinent WAC for the storage facility
Storage/disposal of LLW-TBC     DOE Order 5820.2A (111.3.e)
LLW generated from the
separation process
(i.e., PPE, wipes,
contaminated hardware)
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                                          Table 2.3. (continued)

a 10 CFR 834.109 (proposed rule) requires that management of radioactive waste not exceed an EDE
of 25 mrem/year from all exposure pathways. When promulgated, this rule will
be legally applicable.
b DOE Order 5400.5, Chapter II 1(c)(1), requires that TRU waste management and storage



activities at facilities other than disposal facilities not cause members of the public to
receive, in a year, a dose equivalent > 25 mrem to the whole body or a committed dose equivalent
> 75 mrem to any organ.

ALARA = as low as reasonably achievable                                   mSv = millisievert
ARAR = applicable or relevant and appropriate requirement                 ORNL = Oak Ridge
National Laboratory
CFR = Code of Federal Regulations                                         ORO = Oak Ridge
Operations
DOE = U.S. Department of Energy                                           % = percent
EDE = effective dose equivalent                                           PPE = personal
protective equipment
> = greater than                                                          TBC = to be considered
< = less than                                                             TDEC = Tennessee
Department of Environment and Conservation
LLW = low-level (radioactive) waste                                       TRU = transuranic
mrem = millirem                                                           USC = United States
Code
MSRE  = Molten Salt Reactor Experiment                                    WAC = waste acceptance
criteria
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                          Table 2.4. Evaluation of the no further and preferred alternatives
using the nine CERCLA criteria,
                                                       MSRE site, ORNL, Oak Ridge, Tennessee

          Criteria                                                            Evaluation

                          No further action alternative                  Preferred alternative

                                                                Threshold criteria

Overall protection of          Poor. Existing controls will eventually be                 Good.
Salts will be removed and placed in a safer, more stable configuration. This will reduce the
human health and the           inoperable and release of radioactive materials
potential for an accidental release and allow for easier control of F 2 gases. The uranium fuel
will be
environment                    from the salts would occur
separated and stored in an existing repository. This will eliminate generation of UF 6 gases

Compliance with ARARs          Poor. Compliance over the long-term                        Yes.
The proposed action complies with ARARs
                               questionable
                                                                                              Ba
lancing criteria

Long-term effectiveness        Poor. Tanks containing salts will eventually fail          Good.
Removes the principal threat from the MSRE facility by appropriately packaging the salts and
                               and release radioactive materials from the salts



storing the packages in an appropriate facility. Removal of the salt is a permanent action

Reduction of contaminant        Poor. Does not reduce toxicity, mobility or               Good.
Treatment to separate the uranium from the salts reduces toxicity of the salts and mobility is
toxicity, mobility, or          volume through treatment
reduced by converting uranium hexafluoride to uranium oxide. Volume is only incrementally
reduced
volume through treatment
because it is a small percentage of the total volume of the salt

Short-term effectiveness        Good. The current controls collect uranium
Moderate. During activities of this alternative, risks from radiation and contamination exposure
                                hexafluoride and fluorine gases
associated with potential release will increase to workers and the public as the salt is heated,
removed,
                                                                                          and
containerized. however, safety analysis and appropriate precautions will be implemented to
reduce
                                                                                          and
control the risks

Implementability                Good. Reactive gas removal system in place
Moderate. The action is difficult yet feasible. Removal has been accomplished previously, but
not
                                and operational                                           under
current conditions. Interim storage will be at an existing storage facility at ORNL

Cost                            Poor. The present worth of operations and                 Good.
The total capital costs present worth of this action is $39.3 million
                                maintenance for 70 years is $70 million to
                                maintain institutional and engineering controls

                                                                                               M
odifying criteria

State acceptance                                                                          The
state of Tennessee and EPA are parties with DOE to the FFA and have considered this action as
                                                                                          presen
ted in the feasibility study and proposed plan before approving this ROD

Community acceptance                                                                      The
interim action proposed plan was presented to the public for review between December 23, 1997,
                                                                                          and
January 30, 1998, and no changes in the plans resulted based on the comments that were received.
                                                                                          Commen
ts tended to support the proposed interim action. Stakeholders also participated in review of
                                                                                          the
documents

ARAR = applicable or relevant and appropriate            DOE = U.S. Department of Energy
ORNL = Oak Ridge National Laboratory
requirement                                              EPA = U.S. Environmental Protection
Agency                 ROD = record of decision



CERCLA = Comprehensive Environmental                     F 2 = fluorine
UF 6 = uranium hexafluoride
Response, Compensation, and Liability Act of 1980        FFA = Federal Facility Agreement
$ = dollar                                               MSRE = Molten Salt Reactor Experiment
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            Table 2.5. Estimated uranium in the salts before and after separation, MSRE site,
ORNL,
                                             Oak Ridge, Tennessee

                                                   Before uranium separation
After uranium separation

                   Concentration   Mass        Activity         Concentration          Mass
Activity
                      (ppm)        (kg)       (nCi/g)           (ppm)                  (kg)
(nCi/g)

                                            Fuel

  233 U           3,600          16.8      34,800     42      0.2      412
Total uranium     4,301           20       55,250     50     0.233     654

                                            Flush

  233 U             46           0.2        450       20     0.08      192
Total uranium      117           0.5        673       50     0.214     289

g = gram                                      ORNL = Oak Ridge National Laboratory
kg = kilogram                                 ppm = parts per million
MSRE = Molten Salt Reactor Experiment         U = uranium
nCi = nanocurie

                                 THE SELECTED REMEDY

     The interim action remedy selected for the MSRE fuel and flush salts remediation is to
remove the salt in a chemically stable form, separate the uranium from the salts and store it
separately as part of the existing 233 U repository inventory, place the salt in containers, and
store
the containerized; salt until disposal is arranged. This action will employ the activities
common
to the first steps in the removal and disposition of the fuel and flush salts for the four
action
alternatives presented in the FS. The final action required for salt disposal will be documented
in a subsequent final CERCLA decision document and, as appropriate, in a NEPA decision
document.

     Removal of salt from the drain tank cell will require new corrosive resistant equipment
to add heat and control the salt chemistry. To the extent possible, existing drain tanks and
other
equipment will be examined and repaired for reuse, but requirements for operating the apparatus



remotely and adding HF to the melting salt exceed the original equipment capability. The goal
of the project is to remove 99 percent of the salts from each drain tank. This will reduce the
uranium mass left in each tank to below criticality safe limits.
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     The separation of uranium from the fuel and flush salts will use the same process and, to
the extent practicable, the same equipment used to remove 235 U in 1968. This process involves
adding fluorine to the molten salts. Uranium hexafluoride gas is liberated from the salts and
then
trapped on vertical columns packed with sodium fluoride. The goal is to reduce the residual
uranium concentration in the salts to below 50 ppm. Depending on salt chemistry, it may be
possible to reproduce the results achieved in 1968 (26 ppm). Table 2.6 shows the estimated 233 U
and total uranium concentrations before and after the separation process.

     Uranium must be converted to uranium oxide to be placed in storage at the ORNL
repository. Although this conversion process is common in the uranium industry, a modification
tailored to a small scale, remote chemical operation will be applied to this application. The
chemically stable converted uranium will be packaged in suitable containers and prepared for
storage with similar packages in a 233 U repository in Building 3019. Storage of this separated
uranium will result in approximately 17 kg (37 lb) of 233 U added to the 500 kg (1,100 lb) of
233 U
currently stored at the facility.

     Once the uranium is separated from the salts, the residual salts will be poured into
storage
containers (approximately 48 containers for the fuel and flush salt), and chemically stabilized/
packaged to capture fluorine gas which may be generated and to meet transportation requirements
for eventual shipment to a disposal area. Because a disposal facility is not available to make
waste acceptance determinations or to receive waste, the waste packages will be loaded into
shielded casks for interim storage. These casks will be placed in interim storage at an ORNL
operating storage facility. At present, facilities for remote handled waste include the RH-TRU
bunkers (Bldgs. 7883 and 7855), shielded storage well (e.g., 7827), and shielded concrete vaults
set on pads (e.g., 7842A). If adequate and appropriate capacity does not exist in one of the
above facilities, a pad may be constructed or extended within the existing boundaries of SWSA 5
or SWSA 6 specifically for the storage of MSRE salt residue waste casks. Final definition of the
shielded cask and storage site will be completed as part of the remedial design.

     Total capital cost (present worth) to implement these interim activities is $39.3 million
and
the annual operation and maintenance cost (present worth) are expected to be zero. The totai
capital cost includes only the activities discussed in this section. Costs associated with
interim
storage are not borne by this project; the $10,000 yearly costs are borne by other DOE-funded
programs. Other activities such as transportation to an end point disposal location identified
in
the original four action alternatives are not included in this cost. Table 2.6 presents the
schedule
for these activities.



     Decisions concerning treatment and disposal of the salt is delayed to a later date. This
has the advantage that these decisions could be based on better information as waste acceptance
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   Table 2.6. Interim remedial action schedule, MSRE site, ORNL, Oak Ridge, Tennessee

                                                Start               Finish

Melt and transfer salts for processing        July 2000            May 2002

Separate uranium from salt                   October 2000        February 2003

Transfer uranium to 233 U repository         October 2000        February 2003

Stabilize and package salt                   October 2000        February 2003

Interim storage of salts                     October 2000        Undetermined

Remedial action report                       February 2003        May 2003

Notes: Dates include operations. The durations do not include design, construction, etc.

MSRE = Molten Salt Reactor Experiment                               U = uranium
ORNL = Oak Ridge National Laboratory

criteria are developed and finalized for the national repository and WIPP, new treatment
technologies emerge, and further development is completed for existing treatment technologies
presented in the FS.

                                        STATUTORY DETERMINATIONS

     Section 121 of CERCLA establishes several statutory requirements and preferences,
including compliance with ARARs. CERCLA requires the remedy (1) be cost-effective; (2) be
protective of human health and the environment; (3) use permanent solutions and alternative
treatment technologies or resource recovery technologies to the maximurn extent practicable; and
(4) use treatment that permanently reduces the toxicity, mobility, or volume of hazardous
substances. Interim remedial actions under CERCLA are required to attain only those ARARs
specific to the action being implemented, and the above criteria apply to the selection of a
final
remedy. The selected interim action satisfies the above criteria.

     This interim action provides short- and long-term protection of human health and the
environment through removal of a contaminant source and limitation of the potential spread of
contamination. This action will comply with all ARARs. The action is cost-effective. The
action uses treatment to remove and stabilize uranium for storage in the 233 U repository at
ORNL
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and is permanent within the scope of the action because it removes the fuel and flush salts from
the MSRE facility. The proposed action also reduces the potential contaminant release and is
therefore appropriate as an interim action.

                EXPLANATION OF SIGNIFICANT CHANGES

     A review of all comments resulted in no significant changes to the remedy originally
identified in the proposed plan as the interim action alternative.
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                                       RESPONSIVENESS SUMMARY

     The Interim Action Proposed Plan for Fuel and Flush Salt Disposition from the Molten Salt
Reactor Experiment, Oak Ridge National Laboratory, Oak Ridge, Tennessee (DOE 1997a) was
released for public review December 22, 1997. The comment period for the public to consider
the alternatives developed for interim remediation of MSRE was announced in local newspapers
to begin December 23, 1997, and end January 30, 1998. The notice of availability for this plan
and other documents in the Administrative Record was published daily in The Knoxville News-
Sentinel and The Oak Ridger December 23, 1997, and biweekly and weekly in The Roane County
News and The Clinton Courier-News December 24, 1997. A public meeting was held in Oak



Ridge January 14, 1998. This public meeting was also announced in newspapers January 11 and
12, 1998.

     Through newspaper announcements and other public relations efforts, DOE invited the
public to participate in the review of plans being recommended for interim remediation of MSRE.
The interim action proposed plan and other related documentation in the Administrative Record
were made available for review at the DOE Information Resource Center, 105 Broadway Avenue,
Oak Ridge, Tennessee. Written comments from the public could be received at the Information
Resource Center or sent to Ms. Margaret Wilson, DOE FFA Manager. DOE also accepted
written comments at the public meeting and responded to verbal comments. A transcript of the
public meeting is included in the Administrative Record.

     DOE received two written comments during the public comment period. Responses to
these comments are included here. In addition, verbal comments that address the current
remedial action plan are included here to supplement the initial DOE response made at the public
meeting. Public comments and DOE responses that were made at the public meeting and which
do not address the plan for interim action are not included here.

LETTER 1

     Comment: DOE and ORNL have approached the plan for MSRE fuel and flush salt
disposition in a thoughtful, forthright and honorable way.

     Response: The support of the proposed plan is appreciated.
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LETTER 2

     Comment: After review of the documents concerning the interim action proposed plan
for fuel and flush salt disposition and attending the public meeting, I fully concur with the
decision to select the preferred limited alternative which includes removal and interim
storage of the fuel and flush salts. I also studied the National Research Council report that
evaluated the alternatives for MSRE fuel and flush salts removal and disposition. This
report only solidified my opinion that the proposed plan was the correct one.

     I was pleased that TDEC and EPA approved the proposed plan. I am concerned that
the regulatory process for approvals is not open to the public like the DOE decision process.
I would like to be part of the regulatory process to gain knowledge of their reasoning and
have the opportunity to discuss the reasons for decisions with the regulators.

     Response: The support of the proposed plan is appreciated. Your desire for greater
involvement with TDEC and EPA has been discussed with these agencies. The following,
provided by EPA, reaffirms support of public involement and provides recommended avenues
to become involved in the CERCLA decision process.

     The regulatory process for selecting CERCLA response actions is open to the public
TDEC and EPA review and comment on all documents prepared in support of CERCLA response
actions. TDEC and EPA correspondence is always available to the public. TDEC and EPA
participate in all formal public meetings and many information workshops. Additionally, TDEC
and EPA are represented on the Oak Ridge Site-Specific Advisory Board. Public involvement



in the regulatory process may be achieved through any of these means, as well as by direct oral
or written communications to TDEC and/or EPA representatives.

     The public is an integral part of the regulatory process. Community acceptance of
response action decisions is one of the nine CERCLA remedy selection criteria that must be
evaluated for all remedial actions. However, as regulatory agencies providing oversight of the
concur with those proposals. TDEC and EPA will provide the basis for their concurrence or
nonconcurrence and are available to discuss those decisions with the public.
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SUMMARY OF COMMENTS FROM THE PUBLIC MEETING

     Comment 1: Three meeting participants commented that the proposed interim action
plan is appropriate and includes a reasonable approach for removing the salt from the
MSRE. In addition, even though the proposal does not include a recommendation for final
disposal of the salt, it is the correct action to take because it reduces the risk of a release
of
contaminants to the environment; and that the plan provided for dye precautions to solve
a complex problem.

     Response 1: The support of the proposed plan is appreciated.

     Comment 2: Three meeting participants raised concerns about an alleged nuclear
criticality accident at the MSRE and alleged past releases/contamination incidents.

     Response 2: Previous investigations determined that there has not been a criticality
accident at the MSRE, and that contamination incidents were minor and limited to two workers
in the facility. It is acknowledged, however, that there is the risk for a nuclear criticality
accident
and substantial releases to the environment/public of fluorine gas and radioactive contamination
associated with the salts in the MSRE drain tanks. This is the reason that instead of the No
Action alternative, the proposed plan is to remove the salt from the drain tanks, remove the
uranium from the salt, stabilize/package the salt to control fluorine generation, and place the
salt
containers in interim storage.

     Comment 3: Suggestions for alternate remediation options were stated during the
public meeting by different commenters. These various options are presented with a brief
response.

     (A) Has including the salt in the privatization initiative for transuranic waste
treatment after it is removed from MSRE been considered?

     (B) Suggest melting the salt and placing it into containers for storage as spent nuclear
fuel. This would get it out of the way so you can go ahead and decontaminate and
decommission the MSRE building. But you will still have the fluorine problem wherever
you store the salt, and that may not be a job you want to do.

     (C) Suggest fluorination to remove the uranium from the reactor and mix this
uranium with depleted uranium from K-25, denature the uranium, and make the uranium
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safe. Then after that precipitate the uranium with either ammonia or sodium hydroxide and
make orange cake, and dispose of the orange cake in the burial grounds.

     (D) [This idea was presented as not necessarily practical.] Suggest placing one or two
hundred tons of crushed limestone in the cell (containing the fuel and flush salt storage
tanks) to fill it. That would take care of uranium hexafluoride, excess fluorine, and
probably would take care of a rising water table.

     Response 3:

     (A) Yes, inquiries about including the MSRE salts in the privatization project have been
made; however, because the salts are unique in their chemical make-up with very little
similarity
to other wastes at ORNL, inclusion of the salts is no longer considered.

     (B) The suggestion to containerize and store the material as SNF implies not removing the
uranium before containerization. This was evaluated in the FS and discussed with the state of
Tennessee and EPA. It was determined that removing the uranium from the salt during the
current operations would be a small incremental cost to the project. Not removing the uranium,
however, may prevent future disposal at WIPP or prevent processing at INEEL for future
disposal at the National Repository. (Note: the work plan will address generation of fluorine
during interim storage.)

     (C) The quantity of uranium (233 U) that will be removed from the MSRE fuel and flush
salts is a very small amount compared with the quantity already stored in the 233 U repository.
The process required to complete the suggested blending is not insignificant. Application of the
suggested process to address only the uranium from the fuel and flush salt would be inordinately
complicated and costly. The more appropriate implementation of this suggestion is to address
all of the 233 U in the repository. Treatment of the repository inventory is beyond the scope of
this action.

     (D) This interim remedial action is interim in part because it is only the first action for
the D&D of Building 7503, and this is the first action in removing, storage and disposition of
the
fuel and flush salts. Before Building 7503 and MSRE can be decontaminated and
decommissioned, the fuel and flush salts must be removed. The salts cannot be left in place not
only because uranium hexafluoride and fluorine gases are liberated, but also because of the
hazards associated with and the regulatory guidance for disposition of spent nuclear fuel and/or
TRU waste. Leaving the fuel and flush salt in Building 7503 is not a viable option under these
circumstances, even if crushed limestone would be an effective temporary or permanent cover.
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PREFACE

This Record of Decision for the Disposal of Oak Ridge Reservation
Comprehensive Environmental Response, Compensation, and Liability
Act of 1980 Waste, Oak Ridge, Tennessee (DOE/OR/01-1791&D3) was
prepared in accordance with requirements of the Comprehensive
Environmental Response, Compensation, and Liability Act of 1980
(CERCLA) to present the public with the selected remedy for the disposal
of waste expected to be generated by cleanup of the Oak Ridge
Reservation and associated sites. This work was performed under Work
Breakdown Structure 1.12.01.06.08.01 (Project Baseline Summary 48101,
“Environmental Management Waste Management Facility”). This record
of decision documents the selected remedy agreed on by the U.S.
Department of Energy, the Tennessee Department of Environment and
Conservation, and the U.S. Environmental Protection Agency. This
document summarizes and relies on information from the remedial
investigation/feasibility study (DOE/OR/02-1637&D2), its addendum
(DOE/OR/02-1637&D2/Al), and proposed plan (DOE/OR/01-1761&D3).
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ACRONYMS

ACAP Atomic City Auto Parts 
ALARA as low as reasonably achievable 
AOC area of concern 
ARAP aquatic resource alteration permit 
ARAR applicable or relevant and appropriate requirement 
BHHRA baseline human health risk assessment 
BYBY Boneyard/Burnyard 
CERCLA Comprehensive Environmental Response, Compensation, and Liability

Act of 1980 
CFR Code of Federal Regulations 
COPC contaminant of potential concern 
DOE U.S. Department of Energy 
DOT U.S. Department of Transportation 
DWI David Witherspoon Inc. 
EM Environmental Management (Program) 
Envirocare Envirocare of Utah, Inc. 
EO Executive Order 
EPA U.S. Environmental Protection Agency 
ETTP East Tennessee Technology Park 
FFA Federal Facility Agreement 
FML flexible membrane liner 
FR Federal Register 
FS feasibility study 
FY fiscal year 
GCL geosynthetic clay liner 
HI hazard index 
HSWA Hazardous and Solid Waste Amendments of 1984 
ILCR incremental lifetime cancer risk 
Kd solid-to-liquid distribution coefficient 
LDR land disposal restrictions 
LLW low-level (radioactive) waste 
LUC land use control 
LUCAP Land Use Controls Assurance Plan 
LUCIP Land Use Controls Implementation Plan 
MOU Memorandum of Understanding 
mrem millirem 
NCP National Oil and Hazardous Substances Pollution Contingency Plan
NEPA  National Environmental Policy Act of 1969
NPDES National Pollutant Discharge Elimination System
NPL National Priorities List
NRC Nuclear Regulatory Commission
NT north tributary
NTS Nevada Test Site



ivJT01259804.INS/MBH November 1, 1999

OREPA Oak Ridge Environmental Peace Alliance
ORNL Oak Ridge National Laboratory
ORO Oak Ridge Operations
ORR Oak Ridge Reservation
OU operable unit
RAWP remedial action work plan
RCRA Resource Conservation and Recovery Act of 1976
RI remedial investigation
ROD record of decision
S&M surveillance and maintenance
SARA Superfund Amendments and Reauthorization Act of 1986
Site East Bear Creek Valley Site
SSAB Site Specific Advisory Board
STP site treatment plan
SWMU solid waste management unit
TBC to be considered
TCA Tennessee Code Annotated
TDEC Tennessee Department of Environment and Conservation
TRU transuranic
TSCA Toxic Substances Control Act of 1976
USC United States Code
VOC volatile organic compound
WAC waste acceptance criteria
WIPP Waste Isolation Pilot Plant
WMI Waste Management Inc.
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PART 1.  DECLARATION
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SITE NAME AND LOCATION

U.S. Department of Energy 
Oak Ridge Reservation 
Environmental Management Waste Management Facility 
Oak Ridge, Tennessee

STATEMENT OF BASIS AND PURPOSE

This record of decision (ROD) presents the selected remedy for disposal of wastes from
cleanup of the U.S. Department of Energy (DOE) Oak Ridge Reservation (ORR) and associated
sites. This action was chosen in accordance with the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980 (CERCLA), as amended by the Superfund Amendments
and Reauthorization Act of 1986 (SARA) [42 United States Code (USC) Sect. 9601 et seq.] and,
to the extent practicable, the National Oil and Hazardous Substances Pollution Contingency Plan
(NCP) [40 Code of Federal Regulations (CFR) 300]. This document serves as the ROD under
both CERCLA and NEPA, in accordance with the DOE Secretarial Policy on National
Environmental Policy Act of 1969 (NEPA) (DOE 1994).

This decision is based on the Administrative Record for the evaluation of disposal options for
ORR CERCLA waste, including the remedial investigation (RI)/feasibility study (FS) (DOE 1998a),
its addendum (DOE 1998b), the proposed plan (DOE 1999a), and other documents. In addition, DOE
has considered all comments received on the proposed plan in preparing this ROD.

DOE is the lead agency for this action. The U.S. Environmental Protection Agency (EPA)
and the Tennessee Department of Environment and Conservation (TDEC) are supportive agencies
as parties to the Federal Facility Agreement (FFA) for this action. They concur with the selected
remedy.

ASSESSMENT OF THE SITE

Actual or threatened releases of hazardous substances from operable units (OUs) at ORR

and associated sites outside the ORR boundary, if not addressed by response actions, may present
a substantial endangerment to public health, welfare, or the environment. Remediation of such sites
will generate large quantities of contaminated waste that in turn must be disposed of in a manner that
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is protective of public health, welfare, and the environment. The response action selected in this ROD
facilitates sitewide remediation by providing disposal capacity for wastes that will be generated from
response actions at individual sites, thereby protecting public health, welfare, and the environment.

DESCRIPTION OF THE SELECTED REMEDY

This ROD presents the design, construction, operation, and closure of an on-ORR disposal
facility as the selected remedy for on-site disposal capacity. This response action supports the overall
ORR cleanup strategy by proactively addressing the need for disposal capacity for waste that will
be generated from cleanup of ORR and associated sites. CERCLA response actions for ORR will
be defined in RODs scheduled for approval beginning in FY 1999. It was estimated in the FS that
implementation of these RODs will generate between 223,000 and 1.1 million yd3 of waste. It is now
estimated that approximately 280,000 yd3 will be generated by implementing these RODs. As
demonstrated by the evaluations conducted for the FS, larger waste volumes requiring disposal are
more cost-effectively disposed of on site.

The selected remedy addresses principal threats at ORR and associated sites by providing
for the permanent disposal of radioactive, hazardous, and mixed wastes that present unacceptable
risks to human health and the environment in their current setting. The selected remedy provides for
constructing an engineered waste disposal facility at a site in ORR’s East Bear Creek Valley and
implementing long-term institutional controls for that facility. This remedial decision is based on the
expectation that most waste coming from future CERCLA response actions at ORR (with treatment
when appropriate) will be disposed at this new facility, which will accept waste that meets
facility-specific waste acceptance criteria (WAC) from ORR sites and associated sites outside the
ORR boundary (but all from locations within the state of Tennessee), which have been contaminated
by the receipt or transport of material from past ORR operations. A relatively small volume of waste
from these future CERCLA response actions is expected to be disposed of at approved off-site
facilities. Individual RODs for each future CERCLA response action will determine the type and
amount of waste generated from that action, which will be disposed of in the new on-site facility
and/or approved off-site facilities.

Disposal capacity provided by this remedy will support timely and cost-effective sitewide
cleanup. The following are the major components of the selected remedy:

• Construction and operation of an engineered, above-grade, earthen disposal cell and
supporting facilities located west of the Oak Ridge Y-12 Plant in East Bear Creek Valley,
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with an initial total capacity o f at least 357,000 yd3, large enough to hold a minimum of
223,000 yd3 of waste, plus daily cover and void filler, and considering swell when the
waste is removed from the ground or buildings.

• Facility designed to receive low-level (radioactive) waste (LLW), hazardous waste as
defined under the Resource Conservation and Recovery Act of 1976 (RCRA), waste as
defined under the Toxic Substances Control Act of 1976 (TSCA), and mixed waste
consisting of combinations of these waste types. The cell will meet or exceed all ARARs
except for the TSCA requirement that the bottom of a landfill liner be 50 ft above the
historical high groundwater table for which requirement a waiver is being invoked upon
signature of this ROD. Although minimum technical requirements for landfills under
RCRA [40 CFR Part 264, Subpart N; and Rules of the Tennessee Department of

Environment and Conservation, Chap. 1200-1-11.06(14)] will be met or exceeded, the
facility will not be permitted by the TDEC Division of Solid Waste Management because
waste to be disposed of at the facility will come only from ORR CERCLA response
actions within areas being treated together with the disposal facility as a single site
pursuant to CERCLA Section 104(d)(4).

• Development of final WAC for the facility during the design process in accordance with
ARARs, risk/performance assessments, and worker protection requirements. On
approval by EPA and TDEC, these criteria will govern what wastes can be disposed of
in the facility. Contaminant-specific WAC are being established by estimating
contaminant concentrations for each type of waste such as soil/soil-like, stabilized,
solidified and debris. Applying these WAC to wastes dispositioned in the cell will ensure
that risk to a hypothetical groundwater user, a resident farmer located between the facility
and Bear Creek, will not exceed acceptable thresholds established under CERCLA.
Appendix B of this ROD contains the “draft” WAC for the facility as well as the
methodology for its development and application. This information reflects agreements
reached between the FFA parties to date.

• Implementation of a waste certification program in accordance with the WAC attainment
plan, a post-ROD primary document, will ensure only waste certified for disposal will be
accepted for on-site disposal.

• Disposal of waste that cannot be treated to meet the on-site disposal facility’s WAC at
DOE, or as appropriate, EPA-approved off-site facilities.
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• Closure of the on-site cell by placing an enhanced RCRA-compliant cover over the
waste. The cover enhancements will further prevent direct exposure to the waste and will
include systems designed to minimize infiltration of rain water, resist erosion, and resist
penetration by burrowing animals. The cover will be designed and constructed to minimize
the potential for intrusion by future human excavation.

• Long-term institutional controls, air and groundwater monitoring, and surveillance and
maintenance (S&M). Engineering controls and media monitoring will be implemented
during construction and operations and will continue after closure to restrict public access
and verify cell performance. Long-term S&M will be implemented indefinitely to detect
and repair any damage to the cover or other problems with the facility. DOE has defined
controls on the future use of the land required to implement this remedy to ensure its
protectiveness. The elements of the controls are to prohibit construction of any kind on
the disposal facility that could damage the final cover, preclude residential use of the area,
and prevent unauthorized access to groundwater in the area.

• Facility design will contain contingencies for shallow groundwater collection and
treatment. A shallow/deep groundwater monitoring program will be established. If
groundwater ARARs are exceeded (i.e., radionuclides in groundwater in concentrations
that exceed an effective dose equivalent of 25 mrem/year from all pathways), a response
action would be implemented. Determinations of exceedances of ARARs will be made
in accordance with the operations plan during the operations phase, and the post-closure
plan after facility closure. These plans will address all activities required to ensure the
performance and compliance of the facility with design and regulatory criteria.

Based on current information, the on-site disposal alternative appears to be the best
alternative when evaluated under CERCLA criteria. This alternative offers protection comparable
to the off-site alternative at lower cost and with less transportation risk. Within the level of accuracy
for CERCLA RI/FS cost estimates (+50 to -30 percent), costs for the on- and off-site alternatives
are not significantly different for the low-end scenario. However, the cost difference is significant
for the high-end scenario, with the cost for on-site disposal almost $300 million lower than that for
off-site disposal.

STATUTORY DETERMINATIONS

The selected remedy is protective of human health and the environment, and is cost-effective. It
complies with federal and state requirements that are legally applicable relevant and appropriate
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(ARARs), except for the TSCA requirement that the bottom of a landfill liner be at least 50 ft above
the historical high groundwater table [40 CFR 761.75(b)(3)] for which a waiver is being invoked in
this ROD. This waiver is justified based on CERCLA Section 121 (d)(4)(D), which authorizes waiver
of an ARAR if “the remedial action selected will attain a standard of performance that is equivalent
to that required under the otherwise applicable standard, requirement, criteria, or limitation through
the use of another method or approach.” The combination of design and site conditions at the
selected site is expected to provide groundwater protection equivalent to groundwater protection
mandated by TSCA requirements. EPA–Region 4 has granted waivers of this requirement for
chemical waste landfills constructed in the southeastern United States.

This remedy uses permanent solutions and alternative treatment or resource recovery
technologies to the maximum extent practicable. The permanent solution is an engineered disposal
cell. It does not directly meet the statutory preference for treatment as a principal element because
it does not establish waste treatment requirements; however, some waste streams will require
treatment to meet the disposal facility WAC. Specific waste treatment will be the responsibility of
individual response actions as defined in their CERCLA decision documents.

CERCLA Sect. 104(d)(4) states where two or more noncontiguous facilities are reasonably
related on the basis of geography, or on the basis of the threat or potential threat to the public health
or welfare or the environment, these related facilities may be treated as one for the purpose of
conducting response actions. The preamble to the NCP clarifies that Sect. 104(d)(4) can be used
when noncontiguous facilities are reasonably close to one another and wastes at the sites are
compatible for a selected treatment or disposal approach. Section 104(d)(4) allows the lead agency
to manage waste transferred between such noncontiguous facilities without having to obtain a permit.
Under this authority, the on-ORR disposal facility site and noncontiguous sites contaminated by past
ORR operations (including associated sites in the vicinity of ORR within the state of Tennessee, but
outside ORR boundaries that were contaminated by the receipt or transport of material from past
ORR operations) where future CERCLA response actions will generate waste requiring disposal will
be considered as a single facility for response purposes.

This remedy will result in the management of hazardous substances that are above health-
based levels; therefore, a review will be conducted within 5 years after commencement of this action
and thereafter every 5 years as mandated by CERCLA to ensure that the remedy continues to
adequately protect human health and the environment.
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SITE NAME, LOCATION, AND DESCRIPTION

The 34,516-acre ORR is located within and adjacent to the corporate limits of the city of Oak
Ridge, Tennessee, in Roane and Anderson counties (Fig. 2.1). Oak Ridge is located approximately
12.5 miles west–northwest of Knoxville, 12 miles southwest of Clinton, and 10 miles northeast of
Kingston. ORR lies within the western portion of the Valley and Ridge Province, characterized by
a series of northeast-southwest trending parallel ridges divided by relatively broad, intervening valleys.
ORR is bounded to the east, south, and west by the Clinch River (Melton Hill Lake) and by the
developed portion of the city of Oak Ridge.

ORR hosts three major industrial research and production facilities originally constructed as
part of the World War II-era Manhattan Project: East Tennessee Technology Park (ETTP) (formerly
the Oak Ridge K-25 Site), Oak Ridge National Laboratory (ORNL) (formerly X-10), and the Oak
Ridge Y-12 Plant. Historical activities at these facilities have generated wastes that have been
managed, stored, and disposed of by various methods. Approximately 750 acres on ORR are
currently dedicated for waste management activities related to waste and scrap materials, including
handling, storage, incineration, and disposal.

This ROD presents design, construction, and operation of an on-site disposal facility as the
selected remedy for disposal of most waste that will be generated from the sitewide cleanup of ORR
under CERCLA. This facility will be located in East Bear Creek Valley [East Bear Creek Valley Site
(Site)] just west of the Oak Ridge Y-12 Main Plant Area, immediately south of Pine Ridge, and north
of Bear Creek (Fig. 2.2). Since acquisition by the government, portions of ORR have been used for
a variety of support missions to the Y-12 Plant, including waste storage and disposal.

The disposal facility will require 64–98 acres to accommodate the disposal cell, leachate
collection and transfer facility, support facilities, access roads, stormwater detention basins, and
monitoring systems. The permanently committed cell “footprint” will require 22–44 acres.
Environmentally sensitive areas are located within and around the proposed facility location, including
wetlands along tributaries that border or traverse the Site. The southernmost portion of the site
encroaches upon the Bear Creek floodplain. No historical or archaeological resources have been
identified at the Site.
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SITE HISTORY AND ENFORCEMENT ACTIVITIES

OAK RIDGE RESERVATION

ORR was established in 1942 for the large-scale production of fissionable materials as part of the
U.S. Army’s Manhattan Project. The three main ORR facilities, the Y-12 Plant, ETTP (then the K-25 Site),
and ORNL (then X-10), were constructed in 1943. Uranium enrichment has been the principal mission of
ETTP. ORNL has hosted a variety of research and development facilities and nuclear reactors. The Y-12
Plant has served several missions, hosting facilities used for uranium enrichment, lithium refining, nuclear
weapons component manufacturing, and weapons disassembly. Since the end of the Cold War, the missions
of ORR facilities have shifted to accommodate a peacetime emphasis.

For more than half a century, government missions, operations, and research vital to the nation’s
strategic  energy and defense plans have been the primary drivers for the development of Oak Ridge.
Historical and current ORR activities have generated various wastes that have been managed, stored, and
disposed of by different methods. These activities have in some cases resulted in the release of contaminants
to the environment. The transfer of materials from ORR has also contaminated sites outside ORR, where
waste and materials have been processed, stored, transported, or disposed of. Because of contaminant
releases, ORR was placed on the EPA National Priorities List (NPL) established under CERCLA [54
Federal Register (FR) 48184, December 21, 1989]. As listed on the NPL, ORR includes the reservation and
off-site waterways that have been contaminated by releases from DOE facilities. In addition to environmental
investigation and restoration activities underway at the three main ORR facilities, DOE has participated in
voluntary cleanup of sites located off ORR that have been affected by past activities, including Atomic City
Auto Parts (ACAP) in Oak Ridge and the David Witherspoon, Inc. (DWI) 901 Site and DWI 1630 Site in
south Knoxville.

Until 1984, most environmental activities at ORR followed guidelines established by the U.S. Atomic
Energy Commission tinder the authority of the Atomic Energy Act of 1954. In 1984, DOE waste management
activities became subject to RCRA, and EPA was given jurisdiction over ORR, The Hazardous and Solid
Waste Amendments of 1984 (HSWA) extended EPA authority by adding further restrictions on land disposal
of RCRA hazardous materials and requiring corrective actions for releases from solid waste management
units (SWMUs). In 1986, EPA issued a RCRA HSWA permit to DOE under RCRA Sect. 3004(u). This
permit required that DOE implement a corrective action program including the investigation and cleanup of
SWMUs. All state-regulated treatment,
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storage, and disposal units, as well as historic waste management units where releases of solid, hazardous,
or mixed waste have occurred, were considered SWMUs potentially subject to the corrective action
provisions of the ORR HSWA permit.

ORR facilities were in the process of meeting RCRA permit requirements when ORR was placed
on the NPL. With the listing of ORR on the NPL, CERCLA became the primary regulatory mechanism to
address historical contamination. To coordinate regulatory oversight of ORR, an oversight agreement was
formulated between DOE and TDEC, called the Tennessee Oversight Agreement.

In 1992, the FFA (DOE 1992), an interagency agreement among DOE, EPA, and TDEC, became
effective and provides the context for coordination of remedial activities at ORR. The FFA expanded the
scope of investigatory and remedial activities to include releases not covered by the RCRA permit, such as
releases or potential releases of radionuclides.

The Oak Ridge Operations (ORO) EM Program is responsible for sitewide waste management and
environmental restoration activities at ORR. To fulfill this responsibility, the DOE-ORO EM Program strives
to manage risks to human health and the environment posed by contaminated sites and facilities in the most
cost-effective and responsible manner possible to provide for future beneficial reuse. The goal of the EM
Program with regard to CERCLA/RCRA integration is to ensure that investigations and remedial actions are
performed in a manner consistent with both regulatory bodies, where applicable.

To more effectively define and address the impact of areas of concern (AOCs) (including SWMUs),
and to facilitate the comprehensive cleanup of ORR consistent with land-use goals, the DOE strategy is to
investigate AOCs on a watershed basis. A watershed is defined as a surface drainage basin that includes an
AOC or group of AOCs. Watersheds are logical groupings for investigation because the primary means of
contaminant transport at ORR is migration through the groundwater and surface water system. Remedial
decisions at ORR will be based on RODs expected to be issued beginning in FY 1999.

By a separate Memorandum of Understanding (MOU), EPA, TDEC, and DOE have agreed to
implement facilitywide, certain periodic site inspections, certification, and notification procedures set forth in
the Land Use Controls Assurance Plan (LUCAP). These procedures are designed to ensure maintenance
by DOE of any specific land use controls (LUCs) set forth in individual RODs for ORR and deemed
necessary for future protection of human health and the environment. A
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fundamental premise underlying execution of the MOU is that, through DOE’s substantial good-faith
compliance with the procedures called for the LUCAP, reasonable assurances would be provided to EPA
and TDEC as to the permanency of those remedies, which include the use of waste-unit specific LUCs at
the ORR.

The terms and conditions of the LUCAP, or MOU, are not specifically incorporated or made
enforceable herein by reference. However, it is understood and agreed by DOE, EPA, and TDEC that the
contemplated permanence of the remedy reflected herein is dependent in part upon DOE’s substantial
good-faith compliance with the specific LUC maintenance commitments reflected herein. Should such
compliance not occur or should the MOU be terminated, it is understood that the protectiveness of the remedy
concurred may be reconsidered; consequently, additional measures may need to be taken to assure adequate,
necessary, future protection of human health and the environment.

EAST BEAR CREEK VALLEY SITE

The East Bear Creek Valley Site and surrounding area have been used for forestry and a variety of
missions to support the Y-12 Plant, including waste storage and disposal, oil landfarming, and sanitary waste
disposal. Waste management areas include Boneyard/Burnyard (BYBY), the Oil Landfarm, and Sanitary
Landfill 1. The Boneyard was used from 1943 to 1970 for disposal of toxic, ignitable, sanitary, and possibly
radioactive waste. Trenches in the Burnyard were used from 1943 to 1968 to dispose of empty pesticide
containers, metal shavings, solvents, oils, and laboratory chemicals. Soil was not remediated before capping
in 1980. The Oil Landfarm. was used until 1982 to biologically degrade waste oil and machine coolants, and
was closed under RCRA in 1990 after removal of the top 12–18 in. of soil. Sanitary Landfill 1 was used from
1968 to 1980 to dispose of combustible/decomposable solid waste and possibly toxic waste, and was capped
in 1985.

Soil, surface water, and groundwater in East Bear Creek Valley are known to be contaminated with
hazardous and radioactive contaminants. Contamination associated with these waste disposal units is the
subject of a CERCLA RI/FS for the Bear Creek Valley OU (DOE 1996a, 1997). A decision for remediating
contaminated media in Bear Creek Valley is being made independently of the decision documented in this
ROD.

HIGHLIGHTS OF COMMUNITY PARTICIPATION

DOE has presented the CERCLA waste disposal project at various public meetings, including

semiannual ORR sitewide briefings, and in fact sheets made available to the public. In April 1996, DOE began
holding regular public briefings with the Site Specific Advisory Board (SSAB), a
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citizen’s panel advising the DOE EM Program. The ORR End-Use Working Group, a subcommittee of the
SSAB, was established in 1996 to provide recommendations to DOE on postremediation ORR land use,
cleanup assumptions and goals, and beneficial reuse of portions of ORR. DOE, TDEC, and EPA consider
this input for revising the FFA schedules, scheduling and planning future CERCLA watershed evaluations,
and implementing remediation. Defining ORR end use, together with establishing Paths to Closure planning
and assumptions, are the two parallel, integrated initiatives through which the comprehensive remediation
strategy for ORR is being developed.

Input from organizations, such as the city of Oak Ridge, Environmental Quality Advisory Board, Local
Oversight Committee, SSAB, the Oak Ridge Environmental Peace Alliance (OREPA), and Friends of ORNL,
as well as the general public, has been valuable in identifying alternatives and selecting the DOE proposed
disposal option. Comments received throughout the evaluation process have influenced the approach, content,
and conclusions of the CERCLA decision documents. SSAB, OREPA, Local Oversight Committee, the city
of Oak Ridge, and Friends of ORNL have each voiced support for construction of the on-site disposal facility
(Appendix A and “Responsiveness Summary”).

EPA and TDEC formally approved the proposed plan for ORR CERCLA waste disposal (DOE

1999a) for public release on January 20, 1999. DOE publicly announced the availability of the proposed plan
and the Administrative Record in The Oak Ridger on January 22, 1999, The Knoxville News-Sentinel on
January 24, 1999, and The Roane County News, The Clinton Courier-News, and the Lenoir City

News-Herald on January 25, 1999. The announcement set a public comment period of January 25 to March
11, 1999. At the request of the city of Oak Ridge, the public comment period was extended to April 9, 1999.
A public meeting was held February 23, 1999, to present the preferred alternative described in the proposed
plan and to solicit public input. All written comments received during the public comment period were
considered in the development of this ROD. These comments are identified and addressed in the
“Responsiveness Summary,” Part 3 of this document.

This decision document presents the selected remedial action for the disposal of wastes that will result
from the cleanup of ORR. This action was chosen in accordance with CERCLA, as amended by SARA, and
the NCP. This decision is based on the Administrative Record for this project. The principal documents
supporting this ROD are:

• Identification and Screening of Candidate Sites for the Environmental Management Waste

Management Facility, Oak Ridge, Tennessee (DOE/OR/02-1508&D1) (DOE 1996c);
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• Remedial Investigation/Feasibility Study for the Disposal of Oak Ridge Reservation

Comprehensive Environmental Response, Compensation, and Liability Act of 1980 Waste

(DOE/OR/02-1637&D2) (DOE 1998a);

• Addendum to Remedial Investigation/Feasibility Study for the Disposal of Oak Ridge

Reservation Comprehensive Environmental Response, Compensation, and Liability Act of

1980 Waste  (DOE/OR/02-1637&D2/A1) (DOE 1998b); and

 • Proposed Plan for the Disposal of Oak Ridge Reservation Comprehensive Environmental

Response, Compensation, and Liability Act of 1980 Waste  (DOE/OR/02-1652&D3) (DOE
1999a).

These and other documents/information considered in selecting the remedial action are housed at the
Information Resource Center, 105 Broadway Avenue, Oak Ridge, Tennessee, 37830, (423) 241-4592.

SCOPE AND ROLE OF ACTION

The selected remedy provides on-ORR capacity for the permanent, consolidated disposal of
CERCLA radioactive, hazardous, and mixed wastes that will be generated from the cleanup of ORR sites
that present unacceptable risks. The action consists of construction and operation of an engineered,
above-grade, earthen disposal cell and supporting facilities in East Bear Creek Valley (including temporary
staging of wastes at the facility prior to disposal); disposal of most CERCLA waste from ORR cleanup in the
on-site facility; disposal of waste that cannot be treated to meet the on-ORR facility WAC in DOE-approved,
or as appropriate, EPA-approved off-site facilities; closure of the cell by covering with a RCRA-compliant
cap; and implementation of postclosure S&M, institutional controls, and media monitoring that will continue
indefinitely. Specific remedial decisions (including disposition of remediation wastes) at ORR will be made
at the site, OU, or watershed level following evaluation of alternatives in the appropriate CERCLA
documentation. These evaluations will include public input and agreement from regulatory agencies. Individual
RODs for these areas will identify the type and amount of waste to be placed in the disposal facility. These
RODs will be signed by DOE and the regulators.

This response action supports the overall ORR cleanup strategy by proactively addressing the need
for disposal capacity for waste generated from cleanup of ORR and associated sites within the state of
Tennessee. Construction and operation of a new on-site waste management facility is a cornerstone
assumption of the ORR cleanup strategy. This strategy emphasizes timely,
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coordinated, cost-effective sitewide cleanup, and transition of portions of ORR to the private sector for
beneficial use. On-site disposal is the most cost-effective way to safely dispose of waste generated from
implementation of this comprehensive strategy. The presence of local disposal capacity will allow available
cleanup resources to focus on principal threats, including those posed by associated sites outside the ORR
boundary where waste and materials have been processed, stored, transported, or disposed of.

The East Bear Creek Valley Site, selected for construction of the on-site waste management facility,
is within the Bear Creek Valley watershed. Areas within and around the Site have been the subject of the
Bear Creek Valley OU RI (DOE 1996a) and FS (DOE 1997), which address contamination in various waste
disposal units within the Bear Creek Valley watershed. Depending on its dimensions, which will in turn be
determined by the volume of waste ultimately disposed of, the permanent disposal cell may overlap a portion
of the Oil Landfarm. It is assumed that remediation of the Oil Landfarm would not be required before cell
construction. Construction and operation of the on-site disposal facility is not contingent on final remedial
decisions for the Bear Creek Valley OU.

SUMMARY OF SITE CHARACTERISTICS

ORR ENVIRONMENTAL SETTING

ORR is located in the central region of the southern Appalachian Mountains in the western portion
of the Valley and Ridge Province. ORR topography is dominated by a series of northeast–southwest trending
parallel ridges divided by relatively broad, intervening valleys. This topography results from the geology of
ORR, which displays an inclined layer-cake stratigraphy with carbonate-dominated rock groups interbedded
with predominantly clastic shale groups. The individual units are repeated in a series of thrust sheets separated
by major regional thrust faults. The combination of inclined stratigraphy, numerous and regular thrust faults,
and pervasive, systematic fracture systems controls ORR geomorphology, which results from the regular
differential weathering of the geologic formations. Valleys tend to be underlain by less-resistant shales, while
ridges are supported by more resistant lithologies such as sandstones and dolomites.

Study of ORR groundwater monitoring wells shows that groundwater presence and flow on ORR

is predominantly near-surface and is controlled by topography, surface cover, geologic structure, and lithology.
Fractures largely direct bedrock groundwater flow and play an important role in the hydrogeology of ORR.
ORR hosts two fundamental hydrostratigraphic units: the Knox aquifer, which readily transports water, and
the ORR aquitards, which transmit relatively small amounts of water at low rates. Both the Knox aquifer and
ORR aquitards are typically overlain by
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unconsolidated materials that transmit the majority of groundwater. In addition to the percolation of water
through this often-thick, near-surface vadose zone, bedrock groundwater flows through solution conduits in
bedrock where large amounts of water are stored and transmitted. This type of aquifer is referred to as a
“karst” aquifer and has the potential for rapid transport of water and contaminants.

Tributaries on ORR form a weakly developed “trellis” pattern, reflecting the geology and topography,
and define watersheds. Most of the northern and central portions of ORR lie within the watershed of East
Fork Poplar Creek and that of its tributary, Bear Creek (Fig. 2.3). All of the southern portion of ORR either
lies within the White Oak Creek watershed or drains via short tributaries directly to the Clinch River. Stream
flow in tributaries across ORR varies greatly depending on seasonal precipitation and subsurface geology.
All water that drains from ORR enters the Clinch River and eventually the Tennessee River. Wastewater
discharges, surface runoff, and discharge of contaminated groundwater affect water quality on ORR.
Although bedrock characteristics differ somewhat in the various watersheds, most of the observed
differences in water quality can be attributed to different contaminant loadings.

The Southern Appalachian ecosystem is widely recognized as one of the most diverse in a temperate
region, hosting more than 20,000 species of plants and animals. ORR forms an important part of this
ecosystem because of its relative isolation from widespread impacts since its formation in the 1940s. While
other areas of the Valley and Ridge Province became increasingly developed and impacted by a growing
population, most of ORR remained undeveloped, with large connected tracts becoming reforested. Because
of its relative isolation from impacts and its location in the Valley and Ridge Province, ORR is unique in the
Southern Appalachians offering a glimpse of the relationships among various biological habitats and providing
habitat for species that require large, undisturbed tracts.

SITE CONTAMINATION

More than 50 years of operation, production, and research activities at ORR have resulted in a legacy

of contaminated inactive facilities, research areas, and waste disposal areas. Five watersheds have been
identified for analysis under the coordinated ORR sitewide cleanup strategy: White Oak Creek––Bethel
Valley portion; White Oak Creek––Melton Valley portion; ETTP sitewide; Upper East Fork Poplar Creek;
and Bear Creek Valley (Fig. 2.3). In addition to these five ORR watershed analyses, DOE is addressing sites
outside the ORR boundary where the sale or disposal of materials has resulted in contamination.

ORNL operations in Bethel Valley and Melton Valley have resulted in contaminated burial trenches;
landfills; buried waste tanks and transfer pipelines; liquid-waste seepage trenches and pits;
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inactive radiochemical processing facilities; and contaminated soil and groundwater. Contaminants of concern
include metals, PCBs, and radionuclides, primarily 90Sr, 137Cs, and 3H. Radiological contaminants are a
significant problem, as shown by human health and ecological risk assessments.

Uranium enrichment operations at ETTP have generated a variety of radioactive and hazardous
wastes, some of which have entered the environment, contaminating soils and groundwater. Uranium and
other radioactive contaminants, primarily 99Tc, are widespread. Uranium-contaminated waste and process
equipment are contained in several burial grounds, and the interiors of numerous buildings are contaminated.
VOCs used in large quantities as cleaners and degreasers are the principal contaminants of concern in the
groundwater. Other site contaminants include PCBs at electrical switchyards and process buildings, and
chromate associated with cooling towers, their basins, and associated piping.

The Upper East Fork Poplar Creek watershed contains the developed Y-12 Plant including waste
processing, storage, and disposal areas. In 1991, groundwater monitoring results indicated a VOC
contamination plume in the eastern portion of the watershed containing carbon tetrachloride, chloroform,
trichloroethene, and tetrachloroethene. Carbon tetrachloride is present in both groundwater and, surface water
at concentrations that exceed EPA drinking water regulations. Other organic and inorganic constituents have
been detected in groundwater, springs, and surface water. Contaminants of concern in the western portion
of the watershed include mercury, nickel, and nitrates.

The Bear Creek Valley watershed contains the site for the on-site disposal facility. This watershed
contains waste disposal sites used by the Y-12 Plant. The three main disposal sites, the S-3 Ponds, Oil
Landfarm Area, and Bear Creek Burial Grounds, were used to dispose of various liquid and solid waste
contaminated with radionuclides and chemicals. Large volumes of contaminated soil and buried waste remain
in place. Soil, surface water, and groundwater are known to be contaminated with hazardous and radioactive
contaminants. Major contaminants detected include uranium isotopes, PCBs, and VOCs.

Associated sites located outside the ORR boundary that are currently being addressed by POE are
ACAP in Oak Ridge and the DWI 901 Site and DWI 1630 Site in South Knoxville. ACAP purchased scrap
material and equipment from DOE for resale, some of which was later determined to be contaminated. The
DWI 901 Site received scrap metal from DOE, including metal contaminated with mercury from the Y-12
Plant. The 50-acre DWI 1630 Site, currently used as a salvage storage yard, received surplus equipment and
scrap metal purchased from DOE and other industrial sources, including radioactively contaminated
equipment. A 3- to 4-acre portion of the site contains an inactive landfill with PCB-contaminated waste,
industrial waste, and radioactively
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contaminated metal. A TDEC Commissioner’s Order (Division of Superfund) directed a site radiological
survey and the removal of contaminated materials. Additional sites outside the ORR boundary affected by
past DOE operations requiring investigation and possible cleanup could be identified in the future.

WASTE VOLUME AND CHARACTERISTICS

Cleanup of various sites, areas, structures, and media  will generate soil, construction and demolition
debris, and sediments containing a range of chemical and radioactive contaminants. The specific volume and
composition of waste from future CERCLA actions cannot be fully defined before those actions begin. To
address uncertainties relative to the amount and nature of future-generated waste, low- and high-end waste
volume estimates and expected waste characteristics were used in the FS (DOE 1998a) as bounding
conditions to evaluate disposal alternatives. The FS volume estimates delineated candidate waste streams by
both waste types (regulatory classifications) and waste forms (e.g., soil and debris). Candidate waste types
include LLW, RCRA-defined hazardous waste, waste as defined under TSCA, and mixed wastes consisting
of combinations of these waste types. As-generated candidate waste forms include soil, debris,
sediment/sludge, miscellaneous solids, and personal protective equipment/trash.

Development of the estimated volume range relied on reasonable assumptions for proposed future
remedial actions. The actual in situ waste volume ultimately generated would likely fall between the low- and
high-end estimates of 223,000 and 1.1 million yd3 respectively (Table 2.1). The total amount of waste
ultimately requiring disposal will depend on decisions and circumstances associated with individual response
actions, which are outside the scope of this ROD.

The low-end volume estimate was taken from the Environmental Restoration 10-Year Plan Solid

Contaminated Waste Generation Forecast for the Oak Ridge Reservation (Energy Systems 1996), for
remediation sites expected to generate candidate waste streams. This waste forecast is based on remediation
assumptions in the DOE July 1996 draft Ten Year Plan (DOE 1996d). The high-end volume estimate
assumed more aggressive remedial actions, where appropriate, on a project-by-project basis. This estimate
also assumed that a greater percentage of the total volume of waste generated would be contaminated rather
than recyclable, industrial, or sanitary waste. The high-end volume estimate does not represent the maximum
volume of waste that could possibly be generated by remedial actions, but is a reasonable upper bound for
evaluation purposes. The return of ORR to “greenfield” conditions would generate many times more waste
than this high-end volume estimate.

Because detailed characterization data do not exist for many of the proposed remediation sites,
characterization of future waste streams was estimated from data for CERCLA sites that have
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already been investigated. This methodology relies on the assumption that available data reasonably represent
the waste types and concentrations for sites that lack data. Using the estimated as-generated waste form
volumes, contaminants of potential concern (COPC) concentrations, volumes of waste expected to require
treatment, and the types of treatment expected, an estimate was developed for the volumes, waste forms, and
COPC concentrations for waste as it will be disposed of in the cell (as-disposed waste forms). The
as-disposed waste projection provides an estimate of the final volumes, forms, and characteristics of waste
to be contained in the cell, and was used as the basis for the preliminary WAC development. Detailed
estimates for as-disposed waste forms and types for the low- and high-end volume estimates, and details
regarding specific COPCs and concentrations, can be found in the RI/FS report (DOE 1998a).

EAST BEAR CREEK VALLEY SITE ENVIRONMENTAL SETTING AND
CONTAMINATION

The East Bear Creek Valley Site is located just west of the Y-12 Main Plant Area in Bear Creek
Valley. The Site is relatively level to the south with a series of knolls to the north, and is transected by Bear
Creek North Tributary 4 (NT-4). The Site is underlain by rock units of the Conasauga Group, consisting
primarily of moderately to steeply dipping, weakly resistant shales and limestones. Bedrock at the Site is
typically overlain by soils 10–50 ft thick, consisting of unconsolidated material including organic soil, residuum,
alluvium, colluvium, and fill (Bechtel 1984). Groundwater at the Site ranges from < 2 ft deep in the
topographically lower area to the south, to > 60 ft deep at higher elevations near the toe of Pine Ridge.
Groundwater movement is relatively slow with discharge to Bear Creek and its tributaries. Natural resources
present include portions of forest, wetlands, and ecologically sensitive areas. Two plant species listed as
Tennessee-threatened (Bechtel Jacobs Co. 1998a) and one fish species designated as
in-need-of-management (Tennessee dace) (Bechtel Jacobs Co. 1998b) are present at or near the Site.

The area around and including parts of the Site has been the subject of an RI (DOE 1996a) and an FS
(DOE 1997) addressing contamination in various waste disposal units associated with the Y-12 Plant.
Contaminants from these units, including the Oil Landfarm, BYBY, and Sanitary Landfill 1, have impacted
the Site. Soil, surface water, and groundwater are known to be contaminated with hazardous and radioactive
constituents. The major contaminants detected include uranium isotopes, nitrates, and VOCs.



Table 2. 1. Waste generation forecast for solid contaminated waste, ROD for disposal of ORR CERCLA waste, Oak Ridge Tennessee*

Material Type LLW LLW/RCRA LLW/TSCA LLW/RCRA/TSCA Hazardous Total

Low-end volume (yd3)

Soil 65,186 25,871 0 31,344 11 122,412

Debris 60,025 22,386 0 4,057 0 86,468

Miscellaneous solids 8,192 150 6 0 261 8,609

PPE/trash 1,148 245 74 103 37 1,608

Sediment/sludge 1,328 2,548 0 0 0 3,875

Total 135,879 51,200 80 35,505 309 222,972

High-end volume (yd3)

Soil 134,660 108,749 0 44,169 11 287,589

Debris 422,326 67,524 0 17,973 0 507,823

Miscellaneous solids 7,857 19,901 771 0 261 28,790

PPE/trash 930 716 74 103 37 1,861

Sediment/sludge 117,032 157,983 0 3,968 0 278,983

Total 682,805 354,875 845 66,213 309 1,105,047

*The values presented in this table should be interpreted as having no more than two significant digits.

CERCLA = Comprehensive Environmental Response, Compensation, and Liability Act of 1980 RCRA = Resource Conservation and Recovery Act of 1976
LLW = low-level (radioactive) waste ROD = record of decision
ORR = Oak Ridge Reservation TSCA = Toxic Substances Control Act of 1976
PPE = personal protective equipment yd = yard
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SUMMARY OF RISKS

Baseline human health risk assessments (BHHRAs) are conducted for the no action alternative as
part of the CERCLA RI/FS process to determine the need for action and to provide a baseline for
comparison against alternatives that involve remedial action. Because the purpose of the remedial action is
to address the need for comprehensive disposal capacity for sitewide cleanup waste and not a specific
remediation site, a conventional BHHRA was not relevant to the FS evaluation. The no action baseline risk
for this action was, instead, established by collective analysis of all sites expected to generate waste for
which BHHRAs are available. All but one of these sites present an estimated ILCR in excess of 1 x 10-4

and/or a toxic HI of 1 (DOE 1999a). Because the EPA target risk limits for carcinogenic and systemic
toxicity are exceeded at these sites, CERCLA actions that will generate waste will likely be required.
Ecological risk assessments conducted for these sites indicate potential risks to some ecological receptors.

DESCRIPTION OF ALTERNATIVES

Two action alternatives were evaluated for the disposal of future-generated wastes from the sitewide
cleanup of ORR: (1) on-site disposal in a newly constructed facility and (2) disposal at DOE-approved, or
as appropriate, EPA-approved off-site facilities. Both of these alternatives support site wide ORR cleanup
through the permanent placement of waste in engineered disposal cells. Evaluation of the no action
alternative is required under both CERCLA and NEPA for comparison with other alternatives.

For all three alternatives, the waste generator would be responsible for removal of waste during

cleanup actions; waste characterization; waste segregation, compaction, or shredding; treatment as.
necessary to meet disposal facility WAC; waste packaging; and interim storage, as required, for waste that
cannot be treated to meet the disposal facility WAC. Except for the cost of waste containers, costs
associated with these elements are not included in the estimates developed for the disposal alternatives.

NO ACTION

Under the no action alternative, a sitewide strategy for disposing of waste from future ORR cleanup

would not be implemented. No new centralized waste facility would be constructed on ORR, and no
infrastructure would be developed for a large-scale off-ORR shipment campaign to
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accommodate waste resulting from CERCLA response actions. The no action alternative involves no direct
costs under this evaluation. Waste disposal would be addressed on a project-by-project basis. Therefore, the
cumulative disposal costs of multiple CERCLA response actions over time could equal or exceed the costs of
either of the two consolidated disposal alternatives.

ON-SITE DISPOSAL

The on-site disposal alternative proposes the disposal of most future-generated CERCLA waste in a
newly constructed engineered disposal facility on ORR. Candidate waste types include LLW, RCRA-defined
hazardous waste, waste as defined under TSCA, and mixed waste consisting of combinations of these waste
types. Liquid waste, transuranic (TRU) waste, spent nuclear fuel, and sanitary waste are not considered
candidate wastes. Waste that could not be treated to meet the on-site disposal facility WAC would be
transported to DOE-approved, or as appropriate, EPA-approved off-site disposal facilities or placed in interim
storage until treatment or disposal capacity became available. Waste generated after cell closure would also
be shipped to suitable DOE-approved, or as appropriate, EPA-approved off-site disposal facilities. Disposal
of waste at off-site facilities under this alternative is the same as described for the off-site disposal alternative.

The proposed disposal facility would consist of a disposal cell with sufficient capacity to accept the
anticipated waste, and ancillary facilities to support staging and decontamination. The total disposal cell
capacity is projected to be a minimum of 357,000 yd3 for the low-end conceptual design and 1.7 million yd3 for
the high-end design. These capacities include volume increases to the in situ low- and high-end waste estimates
to account for swell resulting from removal, clean fill volumes used for daily cover, uncertainties in volume
estimates at waste generator sites, and inclusion of other sites not considered in current CERCLA remediation
plans.

Selection of the Site for the Disposal Facility

As part of the on-site disposal alternative, DOE performed a site screening study in 1996 that identified
35 candidate sites on ORR. These sites were evaluated for their suitability for construction of an on-site waste
disposal facility. Candidate sites were identified using previous waste disposal facilities siting efforts, siting
efforts for other projects, and identification of potentially suitable “brownfield” sites. A top-down screening
methodology was applied to the candidate sites. Preliminary screening, which was primarily a paper study,
eliminated 19 sites from further consideration including sites that were too small, sites that were subject to
development of karst features, and/or sites that had steep topography. Secondary screening was a more
detailed process consisting of site visits, discussions with personnel involved with previous siting efforts, and
evaluation of additional data. The criteria used for preliminary screening were reapplied, in addition to applying
modifying criteria  such as existence of surface water features, floodplains, wetlands, geologic and geographic
buffers, and location with respect to waste generators. This screening
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eliminated 12 sites from further consideration, narrowing the candidate sites to 4. One of the four sites
(K-1070-C/D Classified Burial Ground) was eliminated from consideration during the final screening because
decisions regarding site remediation and long-term land use would not be resolved in a time frame consistent
to support the possible construction of an on-site disposal facility at that location. Three final candidate sites
remained following this screening (Fig. 2.4). This site identification and screening process is documented in
Identification and Screening of Candidate Sites for the Environmental Management Waste Management

Facility, Oak Ridge, Tennessee (DOE 1996c).

The three final candidate sites supporting the on-site disposal alternative (East Bear Creek Valley,
West Bear Creek Valley, and White Wing Scrap Yard) were presented in the FS. As part of the CERCLA
evaluation of the disposal alternatives, a comparison of the three sites was conducted and the results,
summarized in the RI/FS, were presented to the public and the regulators at a series of public meetings and
workshops. All three sites were determined to be protective of human health and the environment and all sites
would meet ARARs (except the TSCA requirement for a 50-ft buffer between the bottom of the cell and
groundwater). Table 2.3 in the Summary of Comparative Analysis of Alternatives presents the results of this
evaluation.

In general, NEPA values, which parallel many of the CERCLA evaluation criteria, relate to impacts
to the affected environment. NEPA values and public involvement procedures were incorporated into the site
selection process as well as the remedy selection process (see “Summary of Comparative Analysis of
Alternatives”). While there are no differentiating elements of some of the NEPA values (e.g., irreversible and
irretrievable  commitment of natural resources and noise), others do provide a difference among the sites.
Based on this evaluation, the cumulative impacts associated with the East Bear Creek Valley Site are the
lowest of the three final candidate sites. Additionally, impacts to the affected environment associated with the
East Bear Creek Valley Site are the lowest of the three final candidate sites. Because the public does not have
access to the East Bear Creek Valley Site, nor future access following closure and the Site is in an area used
for industrial purposes, committing this land as a waste management facility in the future would have the least
impact to the socioeconomic and land-use status. Impacts to socioeconomic and land-use status would occur
at the other two sites because they are both located in areas that eventually could be used for future
development. Additionally, the East Bear Creek Valley Site has the smallest area of influence, (i.e., the area
that would be cleared or otherwise impacted by operations) than the other candidate sites.

Protection of the community during response action and short-term environmental impacts are most
favorable  for the East Bear Creek Valley Site. This is because the Site is isolated from the public and the fact
that the Site, currently used for industrial operations, has already been largely
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cleared. Construction and operations of the disposal facility at this location would not be visible from nearby
communities; therefore, there is less chance for visible impacts. Further, restricted access to the East Bear
Creek Valley Site will result in reduced vehicular impacts to the local community. While access to the other
sites is restricted, they are both located near public access highways. Because the East Bear Creek Valley
Site is located away from public access roadways, fewer traffic problems and associated accidents would
occur, resulting in an overall enhanced protection of the community.

Short-term environmental disturbances associated with the East Bear Creek Valley Site would occur;
however, the impacts would be reduced over time. While construction at this Site could require rerouting a
current tributary to Bear Creek to divert surface water around the facility with a resultant elimination of
associated wetlands, a mitigation plan will address the overall aquatic resources in Bear Creek Valley (see
“Environmental  Mitigation” section in “Summary of Comparative Analysis of Alternatives”). Because the Site
is largely cleared, there will be less loss of woodland habitat than the other two sites, which are located within
currently forested areas. DOE, considering the results of its site evaluations and regulator and public input, is
selecting the East Bear Creek Valley Site as the location to implement the on-site disposal alternative.

Design of the Engineered Disposal Cell

The facility would be constructed with an initial footprint (total area including support facilities) of 64
acres, equivalent to the requirements for the low-end waste volume. The high-end footprint would range up
to 98 acres. The disposal cell would occupy between 22 and 44 acres. Construction of the cell would require
rerouting and partially eliminating NT-4. To provide borrow soil for construction of the on-site disposal facility,
the Y-12 Plant West End Borrow Area (Fig. 2.4) would require expansion, including the clearing of 12–18
additional acres. Other sources of borrow soil could be used during implementation. Construction of the facility
and associated activities would constitute irretrievable and irreversible commitments of resources. Following
completion of construction, the borrow area will be stabilized, regraded, and revegetated.

The central element of the on-site disposal alternative is the engineered disposal cell. The cell would
comply with substantive EPA and TDEC requirements for disposal of RCRA-hazardous waste and TDEC
and DOE requirements for disposal of LLW. The cell would also comply with the substantive requirements
of TSCA, with the exception of the requirement that a landfill liner be 50 ft above the historical high
groundwater table. A CERCLA waiver is being invoked for this TSCA requirement. The justification for this
waiver can be found in the section titled “Compliance with ARARs” on page 2-50.
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Key elements of the FS conceptual design include a clean-fill dike to laterally contain the waste, a
multilayer basal liner with a double leachate collection/detection system to isolate the waste from groundwater,
and a multilayer cap to reduce infiltration and isolate the waste from human and environmental receptors. The
design will include contingencies that will be implemented in the event that compliance limits for radionuclides
in shallow groundwater are ever triggered. Because groundwater is relatively shallow at the site, the
conceptual design also calls for construction of a clay-fill geologic buffer up to 10 ft thick below the basal liner
to provide added protection. The conceptual cell design may be modified during final design or construction
based on the final WAC, improvements in design, or field conditions encountered.

Meeting the facility’s WAC would ensure that the total ILCR from the cell would meet EPA and
TDEC guidelines for protection of human health and the environment. Final WAC are functionally dependent
on the engineered disposal cell design and the final waste forms (i.e., soil or cement) that require disposal. The
draft disposal facility WAC are addressed in detail in Appendix B.

Appropriate engineering controls and construction practices would be implemented during construction
and operation of the on-site disposal facility to minimize the potential for adverse effects. Dust emission
controls, leachate removal and treatment, stormwater runoff and sediment controls, and access restrictions
would ensure short-term protection of workers, the public, and the environment. Mitigative measures would
be implemented during construction and operations, or after cell closure, as needed.

During development of the support facilities, monitoring (e.g., groundwater and air) of the disposal
facility and its environs would begin. Predisposal monitoring data would be used to develop a baseline for
comparison with postoperational monitoring results. After facility closure, S&M and long-term media
monitoring would be continued to ensure the performance of the cell. Physical and administrative access and
use restrictions would also be imposed. Deed restrictions would prohibit residential use of the property,
construction of any facility that could damage the cover, or installation of groundwater extraction wells (for
purposes other than monitoring). These deed, restrictions would also identify other administrative controls
necessary to protect the public and the integrity of the disposal cell and would be attached to the deed
description and filed with the appropriate local governmental authority.

Total Project Present Worth Cost (includes S&M costs of $650,000/year):

• Low-end: $99.8 million
• High-end:  $167.5 million
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Time to Implement:

• Low-end: 1999–2011 (small off-site shipments would continue through 2030)
• High-end: 1999–2033

OFF-SITE DISPOSAL

The off-site disposal, alternative would provide for the transportation of future-generated ORR
CERCLA waste to one or more DOE-approved, or as appropriate, EPA-approved off-site facilities for
permanent disposal. Wastes would be transported via rail or truck, depending on economics and the capabilities
of the receiving facility. Packaging options would be dictated by the mode of transportation selected, the
characteristics of the wastes, U.S. Department of Transportation (DOT) regulations, the disposal facility’s
requirements, and economic  considerations. Waste that could not be treated to meet the WAC for any off-site
facility would require interim storage until treatment or disposal capacity became available. Interim storage
for such waste would remain the responsibility of the waste generator. Figure 2.5 shows the off-site disposal
elements and responsible entities.

The representative disposal facilities chosen to support the FS were Envirocare of Utah, Inc.
(Envirocare) for the disposal of LLW and mixed waste, and Waste Management Inc. (WMI)–Emelle for
disposal of RCRA-hazardous and TSCA wastes. Envirocare is located in Clive, Utah, approximately 75 miles
west of Salt Lake City. It is licensed and permitted to dispose of naturally occurring radioactive material, LLW,
uranium/thorium mill tailings, and mixed waste. Envirocare offers a variety of mixed waste treatment
processing options. Waste can be transported to the facility by highway or railway, but shipment of the large
volumes of LLW and mixed waste expected from the cleanup of ORR would be more economical by rail.
Transport by rail also reduces the risk to the public compared with truck transport. The Blair Road rail spur
facility at ETTP, refurbished in 1993, could be used to transfer, load, and ship wastes to Envirocare.

The WMI facility in Emelle, Alabama (WMI–Emelle), receives hazardous and TSCA wastes for
disposal. All RCRA-restricted waste must be treated to meet RCRA land disposal restrictions (LDRs) before
disposal at WMI–Emelle. Waste generators may ship treated waste to WMI–Emelle for disposal or may ship
untreated waste for treatment and disposal. WMI–Emelle is capable of receiving truck shipments only. The
nearest rail line is approximately 20 miles from the facility, and truck transportation would be required from
the rail line to the facility.

ORR has used the WMI–Emelle facility in the past for hazardous waste disposal but has not shipped
waste there since DOE Headquarters issued guidance directing DOE field offices to cease shipment of
RCRA- or TSCA-contaminated waste originating from radiologically controlled areas
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 to commercial facilities not licensed by the Nuclear Regulatory Commission (NRC) or an Agreement state
(DOE 1991). This moratorium was to be in effect until site-specific procedures to verify whether a waste is
radioactive or nonradioactive could be approved. Although these procedures have been approved for ORR,
no waste is currently being shipped from ORR to WMI–Emelle; however, disposal of ORO waste at this
facility is considered administratively viable.

While the Envirocare and WMI–Emelle facilities were used for alternative development and
evaluation, other facilities could be considered. For example, the DOE disposal facility at the Nevada Test Site
(NTS) is not currently accepting ORO waste, but this could change pending issuance of the NEPA ROD for
DOE program-wide LLW disposal, and the addition of ORO to the list of approved waste generators for NTS.

Total Project Present Worth Cost:

• Low-end: $133.4 million
• High-end:  $450.1 million

Time to Implement:

• Low-end: 1999–2030
• High-end: 1999–2030

SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES

The comparative analysis evaluates the relative ability of the alternatives to meet the CERCLA
evaluation criteria and project-specific remedial action objectives. In accordance with the DOE Secretarial
Policy on NEPA (DOE 1994), NEPA values are incorporated into the CERCLA process. Accordingly, these
NEPA values become part of the alternatives evaluation.

EPA has identified nine criteria for evaluating remedial action alternatives. These criteria are used as
the basis for the individual and comparative analyses to determine the most suitable alternative. The first two
criteria  overall protection of human health and the environment and compliance with ARARs, are the
threshold criteria that must be met by any alternative considered for implementation. The next five criteria form
the primary balancing criteria:  short-term effectiveness; long-term effectiveness and permanence;
reduction of toxicity, mobility, and volume through treatment; implementability; and cost. They are used
to compare technical and cost aspects of the alternatives. The last two criteria, state acceptance and
community acceptance, are evaluated after state review and public comment.
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NEPA values are incorporated into the discussion of the CERCLA process, and are particularly
relevant to certain CERCLA evaluation criteria. Issues related to the affected environment-including
ecological resources, cultural resources, archaeological resources, land use and socioeconomics, existing
transportation systems, visual aesthetics, and ambient noise-are incorporated into long-term effectiveness
and permanence and short-term effectiveness. Specific NEPA values addressed in the evaluation of
disposal options include irreversible and irretrievable commitment of resources, unavoidable adverse impacts,
short-term uses and long-term productivity, and cumulative impacts.

OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

Over the long term, removal of waste and disposal under either the on- or off-site disposal alternative
would reliably protect human health at the remediation sites and, depending on eventual land-use decisions,
could allow environmental recovery at these sites. Waste disposed of off site in an arid, remote location could
isolate the wastes more effectively than the on-site alternative after 1000 years or more, but long-distance
waste transportation in the short-term could result in more accident-related injuries or fatalities. Transportation
risks would be greater if truck transportation were used instead of rail. Selection of either the on- or off-site
disposal alternative could also provide additional protectiveness, indirectly, by encouraging more waste
removal from individual contaminated sites.

Under the no action alternative, OU- or site-specific remedial decisions, including those concerning
waste disposal options, would be made without the benefit of an ORR sitewide disposal strategy or
infrastructure. While  protective remedies would be implemented, higher disposal costs could ultimately result
because DOE would not be able to take advantage of cost savings from a comprehensive acquisition of
disposal capacity for large waste volumes. The no action alternative could be least protective of the three
alternatives if the lack of a coordinated disposal program resulted in an increased reliance on management
of waste in place at CERCLA remediation sites.

COMPLIANCE WITH ARARs

No ARARs are directly associated with the no action alternative; ARARs would be identified for
each site-specific CERCLA action. However, lack of a coordinated disposal program may make it more
difficult for CERCLA actions at individual remediation sites to comply with some regulatory requirements,
such as those for interim. waste storage.
 

The on-site disposal alternative, as an engineered facility, would meet all ARARs for LLW,
RCRA-hazardous waste, mixed waste, and TSCA waste with the exception of the TSCA requirement that
the bottom of the landfill be 50 ft above the historical high groundwater table [40 CFR
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761.75(b)(3)]. The ARARs incorporate the pertinent, substantive federal and state requirements for siting,
design, construction, operation, closure, and postclosure of a hazardous waste land disposal facility under
RCRA and licensing requirements for land disposal of radioactive waste at a commercial disposal facility
under Rules of the TDEC for protection against radiation. With exception of the 50-ft requirement, the facility
will meet the design, operation, and monitoring requirements for a TSCA chemical waste landfill at 40 CFR
761.75. An “equivalent protectiveness” waiver of this 50-ft ARAR is available for the on-site alternative in
accordance with CERCLA Sect. 121 (d)(4)(D), which parallels TSCA regulations at 40 CFR 761.75(c)(4)
allowing the EPA Regional Administrator to waive the requirement if protectiveness can be demonstrated.
The on-site disposal alternative would also meet those DOE Order requirements identified as TBC. The as
low as reasonably achievable (ALARA) principle to minimize any potential exposure to radiation would be
strictly followed. Certain location-specific ARARs would require mitigation of potential adverse effects (e.g.,
for wetlands and sensitive species). These mitigation requirements are expected to be met readily and
completely through avoidance, minimization, and compensation. For example, wetlands in Bear Creek Valley
impacted by this action will be addressed in a wetlands mitigation and revegetation plan as part of the remedial
action work plan (RAWP), which is an FFA primary document.

The off-site disposal alternative assumes that facilities receiving LLW and mixed wastes would have,
or would be able to obtain, authorization to dispose of TSCA-regulated solid waste. The off-site alternative
would comply with all ARARs, assuming that any off-site receiving facilities are approved by EPA for receipt
of CERCLA waste (40 CFR 300.440).

LONG-TERM EFFECTIVENESS AND PERMANENCE

Long-term effectiveness and permanence incorporates the criteria of the magnitude of residual risk,
the adequacy and reliability of controls, long-term environmental effects, socioeconomics and land use, and
the irreversible and irretrievable commitment of resources. The long-term period is considered to begin
following closure of the on-site cell or off-site disposal of all waste, and storage of all waste that cannot be
disposed of. Under the no action alternative, this criterion applies to individual cleanup sites only. Because
long-term effectiveness and permanence will be dependent on actions of these sites, this criterion was not
evaluated for the no action alternative.

Preventing exposure to contaminants placed in the on-site disposal cell over the long term depends
on engineered barriers and institutional controls. The cell cover and intrusion barrier would discourage
penetration, and institutional controls would restrict access to the site and prohibit actions that could
compromise the cover integrity and expose the waste. Barring extraordinary efforts to penetrate the cover,
it should remain effective for thousands of years. While the cover remains in
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place, migration of contaminants into groundwater and surface water is the only credible pathway for
exposure. Modeling indicates that risk associated with potential exposures downgradient of the disposal cell
would not exceed EPA criteria under CERCLA.

Off-site disposal relies on the same basic engineering and institutional controls as the on-site
disposal facility. Therefore, the risk of direct exposure to the waste would be comparable to the onsite
alternative. However, waste disposed of in an arid, remote location (such as in the western United States)
could offer a higher level of long-term protectiveness because the climate and hydrogeology would offer a
greater potential for permanence of containment.

If the availability of a coordinated sitewide disposal option under the on- or off-site disposal alternative
encourages more aggressive remediation at individual sites, the long-term effectiveness and permanence at
individual CERCLA sites could be enhanced.

Other than replacement of woodland and aquatic (NT-4) habitat with grass and shrub habitat at the
on-site disposal cell, long-term environmental effects for the on-site alternative would be minimal. The
long-term environmental effects for the off-site alternative associated with the incremental increase in
disposal volume at the existing facilities would be negligible.

The cell “footprint” would depend on the volume of waste. This area, which would be restricted and
maintained in the future, would be removed from the ORR land area available for other activities. Other areas
outside the footprint that were used during construction and operations could be released for other uses after
facility closure. If either the on- or off-site disposal alternative encourages more thorough remediation of
CERCLA environmental restoration sites than the no action alternative, reduction or elimination of restrictions
at those sites could have a positive effect on socioeconomics and land use.

REDUCTION OF TOXICITY, MOBILITY, AND VOLUME THROUGH TREATMENT

The disposal alternatives evaluated do not directly establish waste treatment requirements. The
reduction of toxicity, mobility, or volume of waste from individual sites will be evaluated in site-specific
CERCLA documentation. Treatment will be required for some waste streams to meet the selected disposal
facility WAC.

SHORT-TERM EFFECTIVENESS

Short-term effectiveness includes protection of the community and workers during remedial action,
environmental effects, and socioeconomics and land use. The short-term period ends upon closure of the
on-site cell or disposal of all waste off site, and storage of all waste that cannot be disposed of.
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Under all the alternatives evaluated, risks to workers and the community from actions at the
remediation sites and disposal facilities would be controlled to acceptable levels through compliance with
regulatory requirements and health and safety plans. The most significant risks to the public would result from
waste transportation. Compared to the off-site disposal alternative, traffic problems, impacts, and associated
accidents involving the public should be lower because construction and operation of the on-site disposal
facility would occur on the ORR, resulting in fewer miles traveled and fewer hours spent on major public
roads. The risk from exposure to radiation during transportation would be extremely low for both on- and
off-site disposal and is not a discriminating factor between the alternatives. Additional risk of injury or fatality
for the off-site alternative results from the added transportation miles, and the risks greatly increase if trucks
rather than railcars are used for off-site waste transport. Transportation risks for the no action alternative
cannot be estimated because these risks would depend on the cumulative transportation resulting from
uncertain cleanup and disposal decisions at multiple sites.

Short-term environmental effects would be least for the no action alternative, minimal for the off-site
disposal alternative, and greatest for the on-site disposal alternative. For the no action alternative, no specific
environmental impacts other than those associated with individual actions would be expected. The minimal
amount of new construction required for off-site disposal would be in areas already dedicated to industrial
use. Construction and operation of the on-site disposal facility would cause local short-term environmental
effects associated with a large construction project. Potential short-term effects include the rerouting and
partial elimination of NT-4 at the East Bear Creek Valley Site. Disturbance to terrestrial resources would be
expected, including temporary losses of habitat and displacement of wildlife adjacent to the construction areas.
Direct effects on environmental resources would be nonexistent or small. Additional assessments of effects
on protected resources, if identified at the site, would be performed and mitigative measures would be
identified and implemented in consultation with the appropriate state or federal agencies. (Refer to
“Environmental Mitigation” for a more detailed discussion of environmental impacts at the East Bear Creek
Valley Site.)

The on-site disposal alternative would have the greatest effect on socioeconomics and land use.
Construction and disposal actions for on-site disposal would increase the number of jobs locally, but the
maximum increase (approximately 100 jobs) would not be significant relative to the total current workforce,
Construction and operation of the on-site disposal facility does not affect any environmental justice issues
[Executive Order (EO) 12898] because there are no off-site impacts. The permanent commitment of land
at the disposal site could be at least partially offset by reductions in restrictions at remediation sites, but it is
possible that the same improvements in land-use opportunities could occur under the no action or off-site
disposal alternative without the commitment of ORR land for waste disposal. The effects of implementing
the no action alternative
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would depend on decisions at individual sites, but could result in less beneficial reuse of the individual sites
if more waste is managed in place because of the lack of coordinated disposal capacity. Implementation of
the off-site disposal alternative would have only minor socioeconomic impact (that is, no new jobs would be
created).

IMPLEMENTABILITY

All three alternatives are administratively feasible. Disposal facilities similar to that proposed under
the on-site disposal alternative have been constructed at other DOE sites. Agreements have been made in
the past with state agencies for interstate shipment of waste and receipt for disposal, and future agreements
are viable. While the feasibility of off-site waste transportation and disposal is demonstrated by past
operations, challenges to the administrative feasibility of waste shipment could result from future changes in
state acceptance of waste transport and disposal. Administrative feasibility of disposal activities for the no
action alternative would be considered under CERCLA decisions for individual sites.

The technical components of on- or off-site disposal would be straightforward to implement using
existing and readily available technologies, but construction of the on-site disposal facility presents greater
technical challenges than transporting waste off site for disposal. Once the wastes are disposed of under
either alternative, the need for additional future actions would be extremely unlikely. Under either alternative,
waste retrieval, if ever required, would be difficult to implement and very costly. The technical
implementability of disposal activities for the no action alternative would be considered under CERCLA
decisions for individual sites.

Services and materials needed for construction and operation of the on-site disposal facility or for
shipment and disposal of waste under the off-site alternative are readily available. Off-site disposal capacity
is available for waste that could not be treated to meet the on-site facility WAC, and storage capacity would
be available for waste not meeting any facility’s WAC. The continued availability of any current commercial
facilities for the duration of waste generation is uncertain. Because of state equity issues, public concerns
regarding shipments outside Tennessee could affect the future availability of disposal facilities. Other events,
such as court challenges or changes in internal DOE policies, directives, or Orders, could delay or prevent
some or all off-site shipments. These concerns could affect off-site transport or disposal of waste. The on-site
disposal alternative provides a greater assurance of long-term disposal capacity. The availability of services
and materials does not apply to the no action alternative.

CUMULATIVE IMPACTS

Cumulative impacts are defined as “The impact on the environment which results from the
incremental impact of the action when added to other past, present, and reasonably foreseeable 
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future actions regardless of what agency (federal or nonfederal) or person undertakes such actions.
Cumulative impacts can result from individually minor but collectively significant actions taking place over a
period of time.” (Council on Environmental Quality, 40 CFR 1508.7). DOE addresses cumulative impacts in
keeping with its policy of incorporating NEPA values into the CERCLA process.

Long-term cumulative impacts from waste disposed of at the new on-site facility were evaluated in
a composite analysis (DOE 1999a). A composite analysis is required for all operating and proposed disposal
facilities under the purview of DOE. This policy was implemented in response to a Defense Nuclear Facilities
Safety Board recommendation (Recommendation 94-2). The composite analysis estimates the total radiation
dose to a member of the public from all radiological sources within a watershed, including disposal areas. The
composite analysis for the on-site disposal cell estimated total potential future exposure under two scenarios.
The first scenario assumed that existing disposal sites within Bear Creek Valley were not remediated. The
second scenario assumed that remedial action under Alternative 5a of the Bear Creek Valley proposed plan
(DOE 1998e) was implemented. The exposed member of the public was assumed to be a resident farmer
living as close to the sources of contamination as allowed under the future land use recommendations
presented in the Bear Creek Valley proposed plan. The composite analysis projected that the on-site disposal
cell would comprise only a small portion of the radiation dose received by a member of the public. Estimated
doses from the disposal facility were 0.11 mrem/year for 0 to 1000 years and 1.1 mrem/year beyond 1000
years, while the total dose from all sources within Bear Creek Valley including the disposal cell was estimated
at 28.7 mrem/year under the nonremediation scenario and 4.0 mrem/year under Alternative 5a.

The primary adverse environmental effect of implementing the on-site disposal alternative would be
the permanent dedication of land for the disposal cell and the expansion of the Y-12 West End Borrow Area.
The woodland habitat of the disposal cell site would be replaced with grass and shrub habitat. The woodland
surrounding the borrow area would be destroyed and then replaced by grasses and other low cover. Forest
could eventually reoccupy the area. Long-term cumulative impacts to the forest would depend on future
land-use decisions.

The overall cumulative impacts in East Bear Creek Valley would be minor because the area is
currently used for waste management and industrial activities which have impacted the land and Bear Creek.
The current DOE strategy is to continue using East Bear Creek Valley for waste management and industrial
activities; in part because conditions resulting from past activities will require continuing institutional controls
for the foreseeable future. Presence of the on-site disposal facility will have little cumulative impact on
anticipated future land use.
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Cumulative impacts from the off-site alternative would be caused primarily by increased traffic along
the transportation corridor. The incremental impact from disposal of ORR waste at off- site facilities would
be minor.

If the cleanup and release of remediation sites is encouraged by either on- or off-site disposal,
cumulative environmental benefits could result on ORR.

COST

The estimated total project present worth costs for the on-site disposal alternative are $99.8 million
and $167.5 million for the low- and high-end waste volume scenarios, respectively. The estimated total project
present worth costs for the off-site disposal alternative are $133.4 million and $450.1 million. The estimated
present worth cost of on-site disposal is about $34 million and $283 million less than off-site disposal for the
low- and high-end scenarios, respectively. The cost per unit volume for both action alternatives depends on
the total waste volumes disposed of. Because the support facilities and other infrastructure for the on-site
disposal alternative would be similar regardless of the disposal cell capacity, the unit disposal costs would
decrease as total volumes increase. For off-site disposal, it is assumed that a large-volume discount would
apply, but a less pronounced reduction in unit disposal costs for greater volumes would result for the off-site
alternative than for the on-site alternative.

The $34 million differential between the on- and off-site alternatives for the low-end volume scenario,
as a percentage of the total present worth cost, is less than the level of accuracy of the estimate and does
not represent a significant cost difference. The $283 million differential for the high-end scenario is very
significant and reflects the high cost of transportation and efficiencies of large-scale on-site disposal.

While there would be no costs directly associated with implementation of the no action alternative
for this project, the cumulative cost for waste disposal and institutional controls at individual sites could be
greater than for either the on- or off-site disposal alternative. Disposal costs would depend on the individual
actions taken at the CERCLA remediation sites. If lack of a coordinated disposal program under the no action
alternative encourages management of wastes in place at individual sites, rather than removal and disposal,
disposal costs would be avoided. If on- or off-site disposal is selected, the removal, ex situ treatment, and local
transport portion of alternatives requiring disposal may be more costly than in situ remedial actions at a
remediation site. For those CERCLA sites that select removal and disposal without the benefit of a
coordinated ORR-wide disposal program, transport costs and disposal fees could be higher because each
project would have to negotiate separate contracts for these services and there would be no economies of
scale.
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STATE ACCEPTANCE

The state of Tennessee concurs with the selected remedy.

COMMUNITY ACCEPTANCE

The “Highlights of Community Participation” section summarizes community participation in
evaluating ORR CERCLA waste disposal options. Based on input at various public  meetings held by DOE,
the public supports construction of an on-site disposal facility for the permanent disposal of waste generated
by cleanup of ORR. Community-based organizations, including the SSAB, OREPA, Local Oversight
Committee, the city of Oak Ridge, and Friends of ORNL, have expressed support of on-site disposal (see
letters in Appendix A and “Responsiveness Summary,” Part 3 of this ROD). The selected remedy is the same
as the preferred alternative presented in the proposed plan and was not modified in response to public
comments. The “Responsiveness Summary,” Part 3 of this ROD, presents DOE responses to comments on
the proposed plan received during the public comment period.

COMPARATIVE ANALYSIS SUMMARY

The comparative analysis of alternatives is also summarized in the two following tables. Table 2.2
summarizes evaluation of the three alternatives conducted in the RI/FS (DOE 1998a). Table 2.3 presents the
results of an evaluation of three final candidate sites identified during development of the on-site disposal
alternative conducted to support the proposed plan (DOE 1999a).

SELECTED REMEDY

DOE, with concurrence of EPA and TDEC, has determined that the preferred alternative presented
in the January 1999 proposed plan is the most appropriate remedy for disposal of ORR CERCLA waste. This
remedy, on-site disposal, appears to be the best alternative when evaluated under the CERCLA criteria. The
selected remedy will provide for the overall protection of human health and the environment, will comply with
ARARs orjustify a waiver, and is cost-effective. This remedy is consistent with the end use criteria
recommended for Bear Creek Valley by the SSAB. The disposal facility will be in an industrial zone for
current and future land use. Institutional controls, including deed restrictions, will be maintained to ensure
long-term protectiveness until they are deemed unnecessary.

In accordance with the MOU, a LUCAP for ORR has been developed. The selected alternative for
the disposal of ORR CERCLA-generated waste includes LUCs to protect the public.
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A Land Use Controls Implementation Plan (LUCIP) for the on-site disposal facility will be submitted as part
of the remedial action work plan (RAWP) in accordance with the schedule to be presented in the forthcoming
remedial design work plan. The LUCIP will specify how DOE will implement, maintain, and monitor the LUC
elements of the remedy identified in this ROD to ensure that the remedy remains protective of human health
and the environment. On regulatory approval of the LUCIP (in conjunction with review and approval of the
RAWP), the ORR CERCLA Waste Disposal LUCIP will be added to Appendix B of the ORR LUCAP
(draft document).

The LUC elements identified to ensure the protectiveness of the selected remedy are to prohibit
construction of any kind on the disposal facility that could damage the final cover, preclude residential use of
the area and prevent unauthorized access to groundwater in the area. The institutional controls selected to
prevent unauthorized access to the disposal facility include the following: a perimeter fence surrounding the
facility; controlled access through the facility ORR security gate and fences and the site use/site clearance
program; general maintenance of the facility, including installation of warning signs and visible markers, to
identify the disposal facility and types of materials disposed; and deed restrictions for use of the property. In
addition, a description of the boundary to which LUCs apply will be prepared and included with the remedial
action report after facility closure.

The selection of this remedy is based on the comparative analysis of alternatives detailed in the FS
and summarized in this ROD. This remedy uses permanent solutions and alternative treatment or resource
recovery technologies to the maximum extent practicable. It does not directly meet the statutory preference
for treatment as a principal element because the on-site disposal cell is not a waste treatment facility;
however, some waste streams will be treated, as necessary, to meet the disposal facility WAC.

The on-site disposal action consists of construction and operation of a disposal facility in East Bear
Creek Valley that will receive CERCLA waste from cleanup of ORR and associated sites that meet the
facility WAC; closure of the disposal cell by placing an enhanced RCRA-compliant cover over the waste;
and long-term institutional controls, media monitoring, and S&M. Cell design and compliance with the WAC
will ensure continued protectiveness. Some changes may be made to the remedy during the remedial design
and construction process. The conceptual cell design may be modified based on the final WAC, improvements
in design, or field conditions encountered. In turn, final WAC, which may be functionally dependent on the
final disposal cell design and waste forms, will be reviewed and approved through post-ROD primary
documentation.

The on-site disposal facility will include the disposal cell, a leachate collection and transfer facility,
waste staging area, support facilities, access roads, stormwater detention basins, and monitoring systems. All
aspects of final facility design will be presented in post-ROD primary documentation. The facility footprint
at the East Bear Creek Valley Site will range from 64 to
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Table 2.2. Comparative analysis summary, ROD for disposal of ORR CERCLA waste, Oak Ridge, Tennessee

Evaluation criteria No action alternative On-site disposal alternative Off-site disposal alternative

Overall protection of
human health and the
environment

Protective Protective Protective

Compliance with
ARARs

There are no ARARs for the no action
alternative

CERCLA waiver of the TSCA requirement for a 50-ft
buffer between the bottom of the cell and the
groundwater will be necessary. Meets all other ARARs

Meets all ARARs, provided that disposal facilities
are in compliance with license requirements

Short-term
effectiveness
(construction and
operations of a
disposal facility)

Criterion applicable to individual cleanup
sites only

Adverse environmental effects at the on-site disposal
facility from construction and operations would be
minimized by regulatory requirements and good
engineering practices

Transportation risks would be greater than for the
no action or on-site alternative. If wastes were
shipped by truck, risk from vehicular accidents
would increase significantly

Long-term protection
and permanence (after
cell closure)

Criterion applicable to individual cleanup
sites only

Protective of human health and the environment; loss
of natural habitat would result at the disposal cell site

Protective of human health and the environment

Reduction of toxicity,
mobility, or volume
through treatment

Not a relevant criterion. Alternatives
evaluated would not directly establish
waste treatment requirements

Not a relevant criterion. Waste treatment criteria
would be addressed in the CERCLA decision
documents for the waste sites from which wastes
would be sent to this facility for disposal

Not a relevant criterion. Waste treatment criteria
would be addressed in the CERCLA decision
documents for the waste sites from which wastes
would be sent to this facility for disposal

Implementability No implementation presently required Administrative requirements would be stringent, but
are considered achievable. Construction and
operations are straightforward. Services and materials
are readily available

Administrative and technical requirements are
implementable. Disposal relies on commercial
facilities for which continued operation is uncertain.
Concerns raised by receiving states, and states along
selected transportation route, could affect the
implementability of the off-site disposal alternative
because of the need to ship large volumes of
radioactive and mixed wastes.

State acceptance Not acceptable Acceptable Not acceptable

Community
acceptance

Not acceptable Acceptable Not acceptable
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Table 2.2. (continued)

Evaluation criteria No action alternative On-site disposal alternative Off-site disposal alternative

Cost There is no present cost for the no action
alternative. Disposal costs would be
incurred in the future as a result of site-by-
site remedy selection and implementation.
If significantly more waste is managed in
place, cost could be less than for the
disposal alternatives. However, if a
significant amount of wastes is disposed of
by individual projects, overall disposal
costs could equal or exceed those under the
disposal alternatives over time

Total project present worth costa,b:

Low end: $99.8 million
High end: $167.5 million

Total project present worth costa:

Low end: $133.4 million
High end: $450.1 million

aCost estimates do not include removal of waste during cleanup; waste characterization and certification; waste segregation, compaction, or shredding; treatment to meet waste acceptance criteria; local transport; or interim
storage. 

bincludes annual S&M costs of $650,000/year

ARAR = applicable or relevant and appropriate requirements
CERCLA = Comprehensive Environmental Response, Compensation, and Liability Act of 1980
ft = foot

ORR = Oak Ridge Reservation
ROD = record of decision
S&M = surveillance and maintenance
TSCA = Toxic Substances Control Act of 1976 
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Table 2.3. Comparative analysis summary for the three final candidate sites, ROD for
disposal of ORR CERCLA waste, Oak Ridge, Tennessee

Evaluation criterion East Bear Creek Valley Site West Bear Creek Valley site White Wing Scrap Yard site

Overall protection of human
health and the environment

Protective of human health at the
facility boundary. This Site would
be most protective because it is
furthest away from
public access and within a current
industrial land use area. Site
effectively isolates waste from
ecological receptors

Protective of human health at the
facility boundary; although, site is
close to public access and within a
potentially unrestricted use area. Site
effectively isolates waste from
ecological receptors

Protective of human health at the
facility boundary; although, site is
close to public access and within a
potentially unrestricted use area. Site
effectively isolates waste from
ecological receptors

Compliance with ARARs Requires CERCLA waiver of TSCA
requirement for 50-ft buffer between
bottom of cell and groundwater.
Meet all other ARARs

Requires CERCLA waiver of TSCA
requirement for 50-ft buffer between
bottom of cell and groundwater. Meet
all other ARARs

Requires CERCLA waiver of TSCA
requirement for 50-ft buffer between
bottom of cell and groundwater. Meet
all other ARARs

Long-term effectiveness and
permanence

• Magnitude of residual risk

• Adequacy and reliability of
controls

• Long-term environmental
effects

By design, meeting the facility
WAC would ensure that risk would
not exceed acceptable thresholds
established under CERCLA

Controls and S&M are adequate to
protect human health. Controls are
more reliable because Site is furthest
away from public access and within
a controlled industrial area

Loss of approximately 20 acres of
woodland habitat within facility
footprint and partial loss of
Tributary NT-4 and associated
wetlands

By design, meeting the facility WAC
would ensure that risk would not
exceed acceptable thresholds
established under CERCLA

Controls and S&M are adequate to
protect human health. Controls may be
less reliable because site is close to
public access and within a potentially
unrestricted use area

Loss of approximately 50 acres of
woodland habitat within facility
footprint and loss of one wetland
along NT-15.

By design, meeting the facility WAC
would ensure that risk would not
exceed acceptable thresholds
established under CERCLA

Controls and S&M are adequate to
protect human health. Controls may be
less reliable because site is close to
public access and within a potentially
unrestricted use area

Loss of approximately 60 acres of
woodland habitat within facility
footprint. Wetlands along ET-3 and
ET-4, including Hembree Marsh (a
Tennessee state-registered natural
area), would be impacted

Reduction of toxicity, mobility,
or volume through treatment

Not applicable to Site. Waste
treatment criteria would be
addressed in CERCLA decision
documents for future response
actions

Not applicable to site. Waste treatment
criteria would be addressed in
CERCLA decision documents for
future response actions

Not applicable to site. Waste treatment
criteria would be addressed in
CERCLA decision documents for
future response actions
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Table 2.3. (Continued)

Evaluation criterion East Bear Creek Valley Site West Bear Creek Valley site White Wing Scrap Yard site

Short-term effectiveness

• Protection of the community
during remedial action

• Protection of workers during
remedial action

• Short-term environmental effects

•

• Duration of remedial action

Protection of the community would be
greatest because Site is furthest away from
public access; ORR commuter traffic
impacted along Bear Creek Road (which is
restricted public access

Workers would be protected through
compliance with H&S plans and BMPs

Impacts to surface water resources during
construction (such as sediment loading)
could result in Bear Creek affecting
breeding of Tennessee dace; however,
impacts will be minimized through use of
BMPs

Construction, operation, and closure is
estimated to be 12 years for the low-end
scenario and 33 years for the high-end
scenario

Risks to the community would be higher
than for the East Bear Creek Valley site
because this site is closer to public access;
ORR commuter traffic impacted along Bear
Creek Road (which is restricted public
access)

Workers would be protected through
compliance with H&S plans and BMPs

Impacts to surface water resources during
construction (such as sediment loading)
could result in Bear Creek affecting
breeding of Tennessee dace; however,
impacts will be minimized through use of
BMPs

Construction, operations, and closure is
estimated to be the same as for East Bear
Creek Valley site

Risks to the community would be the highest
because site is closest to public access; minor
traffic would increase on SR95, a public
highway

Workers would be protected through
compliance with H&S plans and BMPs

Use of this site would impact unique and
sensitive resources within the Nature
Conservancy’s Landscape One Complex;
surface water at ET-3 and ET-4 may suffer
adverse impacts during construction. A new
haul road would be required impacting forest
environment and wetlands

Construction, operation, and closure is
estimated to be the same as for the other two
sites

Implementability Administrative requirements would be
stringent, but are considered achievable.
Construction and operations are
straightforward and readily
implementable. Services and materials are
readily available

Implementability would be the same as for
the East Bear Creek Valley site

Implementability would be the same as for
the other two sites

Cost Low enda

147.2b

0.65c

99.8d

High enda

503.9b

0.65c

167.5d

Low enda

141.2b

0.65c

95.3d

High enda

495.6b

0.65c

162.7d

Low enda

152.8b

0.65c

103.3d

High enda

514.9b

0.65c

173.4d

State acceptance Acceptable Not acceptable Not acceptable

Community acceptance Acceptable Not acceptable Not acceptable
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Table 2.3 (continued)

aCost ($ millions).
Bproject cost (escalated).
c100-year S&M (annual).
dPresent worth.

ARAR = applicable or relevant and appropriate requirement NT = north tributary

BMP = best management practice ORR = Oak Ridge Reservation

CERCLA = Comprehensive Environmental Response, Compensation, and Liability Act of 1980 RI = remedial investigation

$ = dollar ROD = record of decision

ET - east tributary S&M = surveillance and maintenance

FS = feasibility study TSCA = Toxic Substances Control Act of 1976

ft = foot WAC = waste acceptance criteria

H&S = health and safety
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98 acres, correlating to the projected low- and high-end scenarios. The area of the disposal cell that requires
permanently committed land is projected to range from 22 to 44 acres.

Disposal Cell Design. The design for the waste disposal cell will meet regulatory criteria as defined
in the ARARs for this action with the exception of the TSCA requirement that the bottom of the landfill be
50 ft above the high groundwater table, which has been waived based on equivalent protectiveness grounds;
protect human health and the environment by ensuring acceptable long-term risk; minimize human, animal,
and plant intrusion; and minimize the potential for settlement and slope failure under both normal and seismic
(earthquake) conditions, and the 1000-year flood. The FS presents the conceptual design used for evaluation
of disposal alternatives (Fig. 2.6).

This conceptual design includes a perimeter dike; a natural or constructed underlying geologic buffer
(clay liner) up to 10 ft thick; a 6-ft multilayer base liner system consisting of man-made and natural materials,
double leachate collection and detection systems, and a protective soil layer; and a 16-ft multilayer cell cover.
The perimeter dike provides stability and guards against erosion. The geologic buffer and multilayer base
system reduces the potential for contaminants leaching  into the groundwater. The permanent cover minimizes
liquid penetration into the closed disposal cell over the long term; promotes drainage and minimizes erosion
or abrasion of the cover; accommodates settling and subsidence to maintain the cover’s integrity; discourages
intrusion of humans, animals, and plants; and minimizes maintenance requirements. Beginning with preliminary
design, contingencies will be made that will address shallow groundwater collection and treatment in the event
that compliance limits (i.e., radionuclides in groundwater in concentrations that exceed an effective dose
equivalent of 25 mrem/year from all pathways) are ever triggered. The final design and size of the cell will
depend on the actual amount of waste anticipated, additional information on the geotechnical aspects of the
Site, and the final waste forms to be disposed of. While components may differ from the FS conceptual
design, cell performance will not be compromised.

Waste Streams and Draft WAC. The disposal cell will be designed to receive LLW, hazardous
waste, TSCA waste, and mixed waste consisting of combinations of these waste types. Liquid wastes, TRU
wastes, spent nuclear fuel, and sanitary waste are not considered candidate waste streams for on-site
disposal. The following waste streams and categories are also excluded from on-site disposal; this list is not
all-inclusive:

• TRU waste is excluded because it will be disposed of at Waste Isolation Pilot Plant (WIPP).

• Industrial/sanitary (nonregulated) waste is excluded because there are less expensive options
for its disposal.
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• Sludge waste from the Gunite and Associated Tanks project is excluded because of its
probable transfer to the Melton Valley Storage Tanks and, subsequently, to WIPP. (This is the
only waste stream removed from the Ten Year Plan waste projection baseline that would
otherwise be considered a candidate for the disposal evaluation.)

In addition to siting and designing the facility to minimize environmental impacts, DOE will
conservatively evaluate all wastes before acceptance to confirm their eligibility for disposal in the on-site
facility. The screening criteria, or waste acceptance criteria (WAC), includes both physical and contaminant
limitations for the protection of human health and the environment.

Physical restrictions on waste will be imposed to preserve the integrity of the disposal cell. For
example, some wastes may require modification to meet compaction specifications defined to minimize the
potential for waste subsidence and size requirements for debris may be defined to facilitate disposal
operations.

Contaminant limitations will ensure that operation of the disposal cell does not result in contamination
of groundwater resources. Accordingly, contaminant-specific WAC are being established by estimating
contaminant concentrations for each type of waste such as soil/soil-like, stabilized, solidified and debris.
Applying these WAC to wastes dispositioned in the cell will ensure that risk to a hypothetical groundwater
user, a resident farmer located between the facility and Bear Creek, will not exceed acceptable thresholds
established under CERCLA. Thus, the WAC concentration is the maximum permissible concentration per
constituent that satisfies a specified health-based criterion for protection of human health.

A draft WAC concentration for each contaminant identified in the projected waste inventory was
determined by modeling its release from a given waste form, assumed to occupy the entire disposal cell, and
its subsequent transport to and uptake by the hypothetical receptor. However, it is unlikely that a single waste
type will occupy the entire facility. Rather, the disposal cell will ultimately contain many waste forms, each
having a specific volume of radiological and chemical contaminants. To accommodate these different waste
forms, an approach to apply the contaminant-specific WAC to various waste streams has been developed
to ensure that the performance objectives of the disposal cell are attained.

The purpose of these WAC is to allow the disposal of only those wastes which could be safely
managed within the facility. Wastes that do not meet the WAC will require off-site disposal or. receive
treatment. Appendix B provides a detailed discussion of the development of the contaminant-specific WAC
and the preliminary contaminant limitations. A process, reviewed by DOE, EPA, and TDEC, that ensures the
wastes generated by CERCLA response action projects meet the WAC will be developed before operation
of the facility begins. The WAC will be finalized in a post-ROD primary document under the Oak Ridge FFA.
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Facility Construction. Construction of the on-site disposal facility will include site development,
disposal cell construction, and construction of support facilities. As currently envisioned, the disposal cell will
be constructed in two phases, with the first phase being completed and covered with an interim cap as the
second phase is developed. Phase I will include site clearing and preparation; relocation of a power line that
crosses the site; rerouting of tributary NT-4 to NT-5; and construction of support facilities, stormwater
detention basins, and a portion of the disposal cell with a total capacity of at least 357,000 yd3, large enough
to hold a minimum of 223,000 yd3  of waste. Phase II. will include construction of the remainder of the
clean-fill dike and an expanded cell. Groundwater, surface water, and air quality will be monitored during
construction to ensure protection of human health and the environment. Specifics of the construction, including
the construction quality assurance program will be contained in post-ROD design documentation.

Facility Operation. Facility operation will consist of receiving and inspecting waste, staging waste
as necessary, placing waste into the disposal cell, decontaminating waste containers and transport vehicles
(if necessary), and maintaining the disposal facility. Maintenance will include leachate collection and treatment
(if necessary) and beneficial reuse, equipment maintenance, mowing, support facility maintenance, dust
control, and record keeping. Environmental monitoring conducted during construction will continue throughout
facility operations.

At the disposal cell, waste will be placed on active working faces. Bulk waste will be placed in layers
approximately 1-ft  thick and compacted. Void spaces in debris and between containers will be filled with
waste soil, clean soil, or flowable fill such as grout. A temporary cover of soil or foam may be placed on
inactive working faces following operations. This cover will reduce emissions and prevent rain from
contacting waste in the cell. Waters collected from contact stormwater collection sumps may be used for dust
control purposes within the cell as a waste minimization measure. Facility operations will be detailed in
post-ROD design documentation.

Facility and Cell Closure. Closure will include removal of support facilities and placement of
contaminated materials into the cell, installation of the final cover, and site restoration. Site restoration will
include grading and seeding of disturbed areas in and around the disposal cell. Most of the area between the
disposal cell and the institutional control boundary will be allowed to return to forest. Only areas around
remaining features such as roads, fences, and monitoring wells will be maintained. Details of closure will be
contained in post-ROD design documentation.

Long-Term Institutional Controls. Physical barriers (such as a perimeter fence with warning
signs) will prevent public access to the disposal cell indefinitely. S&M will be performed for as long as
required to maintain the closed facility site in a protective manner. Regular inspections will verify the condition
and performance of the cell. Maintenance will include such activities as clearing plant growth from the cell
cover and side slopes, repairing and clearing surface
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water drainages, and maintaining fences and signs. Groundwater, surface water, air, and biota will be routinely
monitored for the presence of contaminants. The long-term S&M program will be defined in post-ROD
documentation.

Schedules. Timely decision and implementation of the on-site disposal alternative will support
cleanup actions. For both the low- and high-end scenarios, waste disposal is expected to begin in 2001. Under
the low-end scenario, on-site waste disposal would end in 2009 with cell closure by 2011. Under the high-end
scenario, on-site waste disposal would end in FY 2030 with closure by 2033. Under either scenario, actual
facility closure will occur following completion of the scope of the CERCLA program at ORR and associated
sites. Additionally, monitoring and long-term S&M are assumed to continue indefinitely.

Risk. Facility operations will present little risk to workers or the public. Regulatory requirements,
DOE requirements, construction practices, and engineering controls will ensure that risk to workers from
radiation and industrial hazards remains as low as reasonably achievable. Estimates show that virtually no
additional cancer risk as a result of exposure to waste constituents will result from facility operation or
reasonable natural phenomena. The risk from vehicle accidents, including off-site shipment of some waste,
will be very low. An estimate of risk resulting from a tornado striking the open disposal cell shows that the
risk associated with dust releases will also be low. The facility design and waste acceptance criteria will
ensure that EPA protection standards are met. While there are no regulatory limits for radiation exposure to
animals, science has found no living organisms that are significantly more sensitive to radiation than humans.
Therefore, exposure limits that protect humans are generally considered to protect animal populations.

Environmental Mitigation. Natural resources at the East Bear Creek Valley Site in the area of
influence  include portions of forest, wetlands, tributaries to Bear Creek, and ecologically sensitive areas.
Figure 2.2 presents the conceptual disposal facility to be located between NT-3 and NT-5, well north of Bear
Creek. The facility will straddle Haul Road that runs east to west, just north of the Oil Landfarm. Between
22 and 44 acres of permanently committed land area will be required to accommodate the disposal cell,
depending on the final size. The area south of Haul Road is cleared grassland, while that to the north is
forested up the slope of Pine Ridge. Construction of the disposal facility will require elimination of
approximately 20 acres of woodland habitat. However, this area represents a very small portion of the total
habitat for terrestrial wildlife on ORR.

Wetlands exist in several areas along NT-4 and in an area east of the Oil Landfarm. Because
construction of the facility will require rerouting approximately 1000 ft of NT-4, the associated wetlands
(approximately 1 acre) will require mitigation. A programmatic wetlands mitigation plan to cover all activities
in Bear Creek Valley will be included as part of the RAWP, which is a post ROD primary document. This
includes mitigation of wetlands impacted by the disposal facility as well as other remedial activities in Bear
Creek Valley.
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The Tennessee dace, a fish species identified as being in need of management is present in portions
of Bear Creek and in several tributaries, including NT-4. While portions of NT-4 will be eliminated, suitable
compensation for this stream will be incorporated into the wetlands mitigation plan for Bear Creek Valley.
Additionally, appropriate measures will be taken during construction and operation of the facility to minimize
impacts to other areas of aquatic environment for this fish species as much as possible.

Several applicable or relevant and appropriate requirements have been identified that specify
protection of aquatic resources, wetlands, floodplains, and endangered, threatened or rare species of plants;
and animals (see “Compliance with ARARs”). Compliance with these requirements during design,
construction, operation, and closure will be continually evaluated to ensure protection of the environment.

Habitat areas will be considered during design and construction to minimize losses. Controls will be
used during construction and operations to minimize dust, noise, and erosion. Environmental monitoring will
be conducted during construction, operations, and postclosure. Following construction, disturbed areas would
be graded and revegetated. Habitat and wetlands restoration, if needed, will be carried out in conjunction with
appropriate federal and state agencies.

Cost.  Depending on the volume of waste ultimately disposed of and the period for which the facility
remains operational, total present worth costs are projected to range from $99.8 million to $167.5 million,
correlating to the projected low- and high-end waste volume scenarios (Table 2.4).

STATUTORY DETERMINATIONS

Under CERCLA Sect. 121, selected remedies must be protective of human health and the
environment, comply with ARARs (unless a statutory waiver is justified and granted), be cost-effective, and
utilize permanent solutions and alternative treatment technologies or resource recovery technologies to the
maximum extent practical. In addition, CERCLA includes a preference for remedies that employ treatment
that significantly and permanently reduces the volume, toxicity, or mobility of hazardous wastes as their
principal elements.

CERCLA, “ON-SITE” DETERMINATION CERCLA

Sect. 104(d)(4) states where two or more noncontiguous facilities are reasonably related on
the basis of geography, or on the basis of the threat or potential threat to the public health or welfare
or the environment, these related facilities may be treated as one for the purpose of conducting
response actions. The preamble to the NCP [at 55 Fed. Reg. 8690 (March 8, 1990)] clarifies that
Sect. 104(d)(4), discretionary authority to treat noncontiguous facilities as one site, can be used
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      Table 2.4. Cost estimate for on-site disposal alternative, ROD for disposal of ORR CERCLA waste, Oak
Ridge, Tennessee

Project cost item 
Low end 

($)
High end

($)

Capital costs (escalated $ millions)

Direct cost:

Site development 15.0 16.8
Disposal facilities 22.7 58.6

Support facilities 4.0 4.2

Capping and closure 12.2 55.1

Total direct cost 53.9 134.7

Indirect cost:

Remedial design (including RD work plan and regulatory
interactions)

6.0 6.3

Remedial action work plan 0.3 0.3

Construction management 7.5 18.8
Project integrationa 9.8 25.3

Total indirect cost 23.6 50.7

Total capital cost 77.5 185.4

Present worth costs ($ millions)

Capital and operations total cost (present worth)b 91.4 164.2

Long-term S&M and monitoring cost–annual cost (FY 1997 $,
assumed for 100 years)

0.65/year 0.65/year

S & M cost (present worth )b 8.4 3.3

Total project cost (present worth)b 99.8 167.5

Note: All costs are rounded.

aIncludes Title III inspection activities, field construction and support activities, independent certification, and project management
associated with design and construction. 
bPresent worth costs based on Building Life-Cycle Cost analysis (version 4.20-95) (National Institute of Standards
and Technology. 1995. 
Building Life-Cycle Cost Programs, Version 4.20-95. Developed by Stephen R. Petersen, Office of Applied 
Economics and Applied Mathematics Laboratory, National Institute of Standards and Technology. Gaithersburg, MD.).

CERCLA= Comprehensive Environmental Response, ORR = Oak Ridge Reservation
Compensation, and Liability Act of 1980 RD = remedial design

$ = dollar ROD = record of decision
FY= fiscal year S&M = surveillance and maintenance



2-49JT01259804.INS/MBH November 1, 1999

when noncontiguous facilities are reasonably close to one another and wastes at the sites are compatible for
a selected treatment or disposal approach. Because of the proximity of the ORR site selected for the disposal
facility to those noncontiguous contaminated sites on or in the vicinity of ORR from which CERCLA response
actions will generate waste sharing a common origin in past ORR operations and compatibility for disposal
in the on-site cell, those sites are being considered a single unit for response purposes under discretionary
authority of CERCLA Sect. 104(d)(4). Because they are treated as one site for the purpose of conducting
response actions, CERCLA Sect. 121(e)(1) allows the lead agency to manage waste transferred between
such noncontiguous facilities without having to obtain a permit. The on-site disposal cell will accept CERCLA
waste that meets the facility-specific WAC from ORR sites and associated sites outside the ORR boundary
that have been contaminated by the receipt or transport of material from past ORR operations conducted by
DOE and its predecessors.

PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

The selected remedy protects human health and the environment by preventing direct contact with
waste or exposure to waste, and preventing the migration of contaminants to the environment, by effectively
isolating the waste. The design of the cell, including an armored cap, will reasonably prevent physical
penetration and will greatly limit infiltration. It is anticipated that there will be no access to waste in the cell
or contaminant releases from the cell for the foreseeable future.

The facility-specific WAC will ensure that risk to a hypothetical groundwater user and a resident
farmer located between the facility and Bear Creek will not exceed acceptable thresholds established under
CERCLA. Institutional controls will prevent use of groundwater that could be impacted by any release from
the cell. Implementation of this remedial action will not pose unacceptable short-term risks to site workers
or members of the public.

COMPLIANCE WITH ARARs

The selected remedy will comply with all ARARs that are identified for this remedy (Tables 2.5, 2.6,
and 2.7) with the exception of one requirement for which DOE must obtain a CERCLA waiver. A waiver
from the TSCA hydrologic requirement that specifies that the bottom of a chemical waste landfill must be
located 50 ft above the historic high groundwater mark [40 CFR 761.75(b)] is being invoked upon signature
of this ROD for the selected remedy. An “equivalent protectiveness” waiver of this 50-ft ARAR is available
for the on-site alternative in accordance with CERCLA Sect. 121(d)(4)(D), which parallels TSCA regulations
at 40 CFR 761.75(c)(4) allowing the EPA Regional Administrator to waive the requirement if protectiveness
can be demonstrated.

This requirement is being waived because equivalent protectiveness has been demonstrated for the
disposal cell. The TSCA chemical waste landfill requirements generally follow the RCRA landfill design
requirements. However, TSCA leachate and collection requirements specified in.
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40 CFR 761.75 (b)(7) were not identified as applicable or relevant and appropriate because the RCRA
minimum technology requirements for leachate collection are more stringent and are therefore ARARs for
this remedy. Application of these more stringent requirements under RCRA results in a facility the meets or
exceeds the protectiveness anticipated under TSCA. The language of the TSCA requirement does not provide
a true performance standard that can be evaluated. For example, gravel and highly fractured rock can have
a hydraulic conductivity of as low as 1 x 10-1 cm/second, compared to a conductivity of up to 1 x 10- 7

cm/second for clay. For a continuous 50 ft layer, the range of time for permeation could be anywhere from
4.2 hours (gravel) to 482 years (clay). The engineered cell will use a multiple liner system that will incorporate
flexible membranes (FMLs), geosynthetic clay liners (GCLs) and low permeability clay. The range of
hydraulic conductivities for these materials range from < 1 x 10-7 cm/second for low permeability clay, 5 x
10-9 cm/second for GCLs; and between 1 x 10-11 and 1 x 10-13 cm/second for FMLs depending on the type
of materials used. In addition to a leachate collection/detection system overlying a 3-ft thick clay foundation
layer, 10-ft geologic buffer composed of clay will be used to isolate the disposal cell from the groundwater
table. The liner system will be designed to meet a compliance period of 1000 years consistent with the
regulatory time frames considered in DOE guidance for a composite analysis and in DOE Order 435.1. Also,
performance modeling of the cell has been conducted for time frames beyond 1000 years for
uncertainty/sensitivity analyses and to assess and demonstrate confidence in the disposal cell design.

Additionally, this TSCA requirement is commonly waived in the southeast because of high
groundwater tables; EPA-Region 4 has waived this requirement in the past. Waste treatment prior to disposal
in the cell is not included as part of this action. Waste generators at individual remediation sites will be
responsible for treating wastes, if required, to meet WAC for the on-site disposal facility.

Chemical-Specific ARARs. Chemical-specific ARARs set health, or risk-based concentration
limits, or discharge limitations in various environmental media for specific hazardous substances, pollutants,
or contaminants. These requirements generally set protective cleanup levels for the chemicals of concern in
the designated media or indicate a safe level of discharge that may be incorporated when considering a
specific remedial activity. Because there is no particular OU or medium being remediated, there are no
chemical-specific ARARs for cleanup levels for this action.

Chemical-specific  ARARs limiting exposure to radioactivity will be met and are enumerated in Table
2.5. Compliance will be demonstrated using data from environmental monitoring to be described in the
environmental monitoring plan, which is part of the RAWP a post-ROD primary document. Radiological
exposures of individual members of the public are limited to an EDE of 100 mrem/year from all pathways and
all sources exclusive of background radiation, medical administration, or voluntary participation in research
programs [10 CFR 20.1301(a)]. The
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overriding principle that all exposures of members of the public to radiation shall be as low as reasonably
achievable  (ALARA) will be met through the use of procedures and engineering controls [10
CFR20.1101(b)]. The release of radioactivity in effluents to the general environment must also be maintained
at ALARA levels per Rules of  the TDEC, Chap. 1200-2-11-.16(2). This performance standard specifies that
concentrations of radioactive material which may be released to the general environment in groundwater,
surface water, air, soil, plants, or animals must not result in an annual dose exceeding an equivalent of 25
mrem to the whole body, 75 mrem to the thyroid, and 25 mrem to any other organ.

Location-Specific ARARs. Location-specific requirements restrict the concentration of hazardous

substances or the conduct of activities solely because they are in special locations (55 FR 8741, March 8,
1990). Location-specific ARARs for the East Bear Creek Valley Site are enumerated in Table 2.6. Additional
location considerations (i.e., siting requirements) are addressed as action-specific requirements in the sections
that follow.

Federal actions that involve potential impacts to, or take place within, wetlands or a floodplain must
consider, avoid, and mitigate these impacts per 10 CFR 1022 for DOE actions, and per 40 CFR 230.10 for
actions that involve the discharge of dredged or fill material into water of the U.S. Additionally, the TDEC
Division of Water Pollution Control requires aquatic resource alteration permits (ARAPs) for alterations of
waters of the state, including wetlands [TCA 69-3-108(b) and TDEC ARAP General Permit Program
Requirements]. Typical actions that trigger these requirements include the impoundment, diversion, stream
location, or other control or modifications of any body of water or wetland.

Wetland areas have been identified and delineated within the Bear Creek Valley and along Bear Creek
tributaries within the Bear Creek floodplain (Rosensteel and Trettin 1993 and Rosensteel 1998). DOE plans
to provide compensation for any unavoidable adverse impacts to these wetlands by enhancing and creating
wetlands for this and other CERCLA response actions within the Bear Creek Valley watershed at a suitable
mitigation site from the selected remedy site. The RAWP, including a mitigation plan, will be prepared and
implemented as part of the design and construction phase of the wetlands mitigation project. Measures that
will be implemented at the site for the selected remedy will include the use of BMPs, erosion and
sedimentation controls, and site restoration. Portions of the East Bear Creek Valley Site are located within
the 100- and 500-year floodplain. Because the conceptual disposal cell footprint is sited near and above the
small tributary’s headwaters, impacts to the associated floodplain are expected to be minimal. These will be
addressed if construction which could impact the floodplain is actually a part of the facility’s design.

The potential effects of water-related projects to fish and wildlife must be considered, minimized, and
mitigated under the Fish and Wildlife Coordination Act of 1958 (16 U.S.C. 661 et
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Table 2.5. Chemical-specific ARARs and TBC guidance for the ROD for disposal of ORR CERCLA waste,
Oak Ridge, Tennessee

Medium/action Requirements Citation

Releases of radionuclides into the
environment

Exposure to individual members of the public from radiation shall not exceed a total
EDE of 0.1 rem/year (100 mrem/year), exclusive of the dose contributions from
background radiation, any medical administration the individual has received, or
voluntary participation in medical/research programs −relevant and appropriate

10 CFR 20.1301(a)

Shall use, to the extent practicable, procedures and engineering controls based upon
sound radiation protection principles to achieve doses to members of the public that
are ALARA−relevant and appropriate

10 CFR 20.1101(b)

Concentrations of radioactive material which may be released to the general
environment in groundwater, surface water, air, soil, plants or animals must not result
in an annual dose exceeding an equivalent of 25 mrem to the whole body, 75 mrem to
the thyroid, and 25 mrem to any other organ. Reasonable effort shall be made to
maintain releases of radioactivity in effluents to the general environment ALARA−
relevant and appropriate

TDEC 1200-2-11-.16(2)

ALARA = as low as reasonably achievable mrem = millirem
ARAR = applicable or relevant and appropriate requirement ORR = Oak Ridge Reservation
CERCLA = Comprehensive Environmental Response, Compensation, and Liability Act of 1980 ROD = record of decision
CFR = Code of Federal Regulations TBC = to be considered
EDE = effective dose equivalent TDEC = Tennessee Department of Environment and Conservation
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Table 2.6. Location-specific ARARs and TBC guidance for the ROD for disposal of ORR CERCLA waste,
Oak Ridge, Tennessee

Location characteristic(s) Requirements Prerequisite Citation

Floodplains/Wetlands

Presence of floodplain as
defined in 10 CFR 1022.4(i)

Avoid, to the extent possible, the long- and short-term adverse effects
associated with occupancy and modification of floodplains. Measures to
mitigate adverse effects of actions in a floodplain include, but are not
limited to: minimum grading requirements, runoff controls, design and
construction constraints, and protection of ecology-sensitive are as
provided in 10 CFR 1022.12(a)(3)

Federal actions that involve
potential impacts to, or take
place within, floodplains −
applicable

10 CFR 1022.3(a)

Potential effects of any action taken in a floodplain shall be evacuated.
Identify, evaluate, and implement alternative actions that may avoid or
mitigate adverse impacts on floodplains

10 CFR 1022.3(c)
and (d) 

Design or modify selected alternatives to minimize harm to or within
floodplains and restore and preserve floodplain values

10 CFR 1022.5(b)

Presence of wetlands as
defined in 10 CFR 1022.4(v)

Avoid, to the extent possible, the long- and short-term adverse effects
associated with destruction, occupancy and modification of wetlands.
Measures to mitigate adverse effects of actions in a wetland include, but
are not limited to: minimum grading requirements, runoff controls, design
and construction constraints, and protection of ecology-sensitive areas as
provided in 10 CFR 1022.12(a)(3)

Federal actions that involve
potential impacts to, or take
place within, wetlands−
applicable

10 CFR 1022.3(a)

Take action, to extent practicable, to minimize destruction, loss or
degradation of wetlands, and to preserve, restore, and enhance the natural
and beneficial values of wetlands

10 CFR 1022.3(b)

Potential effects of any new construction in wetlands that are not in a
floodplain shall be evaluated. Identify, evaluate, and, as appropriate,
implement alternative actions that may avoid or mitigate adverse impacts
on wetlands

10 CFR 1022.3(c)
and (d)
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Table 2.6. (continued)

Location characteristic(s) Requirements Perquisite Citation

Aquatic resources

Within an area potentially
impacting “waters of the State” as
defined in TCA 69-3-103(33)

Must comply with the substantive requirements of the ARAP for
erosion and sediment control to prevent pollution

Action potentially altering
the properties of any “waters
of the State”−applicable

TCA 69-3-108
(b)(1)(j)

Erosion and sediment control requirements include, but are not limited
to:

Action potentially altering
the properties of any “waters
of the State”−TBC

TDEC Aquatic
Resource Alteration
General Permit
Program
Requirements

• Limit clearing, grubbing, and other disturbances in areas in or
immediately adjacent to waters of the State to the minimum
necessary to accomplish the proposed activity

• Unnecessary vegetation removal is prohibited and all disturbed
areas must be properly stabilized and revegetated as soon as
practicable

• Limited excavation, dredging, bank reshaping, or grading to the
minimum necessary to install authorized structures, accommodate
stabilization, or prepare banks for revegetation

• Maintain the erosion and sedimentation control measures
throughout the construction period

• Upon achievement of final grade, stabilize and revegetate, within
30 days, all disturbed areas by sodding, seeding, or mulching, or
using appropriate native riparian species

Within area impacting stream or
any other body of water -and-
presence of wildlife resources
(e.g., fish)

The effects of water-related projects on fish and wildlife resources and
their habitat should be considered with a view to the conservation of
fish and wildlife resources by preventing loss of and damage to such
resources

Action that impounds,
modifies, diverts, or controls
waters, including navigation
and drainage activities−
relevant and appropriate

Fish and Wildlife
Coordination Act
(16 USC 661 et
seq.)
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Table 2.6. (Continued)

Location characteristic(s) Requirements Perquisite Citation
Location encompassing aquatic
ecosystem as defined in 40 CFR
230.3(c)

Except as provided under Section 404(b)2 of the CWA, no discharge of
dredged or fill material into an aquatic ecosystem is permitted if there is
a practicable alternative that would have less adverse impact

Action that involves the
discharge of dredged or fill
material into “waters of the
U.S.”, including
jurisdictional wetlands −
applicable

40 CFR 230.10(a)

No discharge of dredged or fill material shall be permitted unless
appropriate and practicable steps per 40 CFR 230.70 et seq.have been
taken which will minimize potential adverse impacts of the discharge
on the aquatic ecosystem

40 CFR 230.10(d)

Cultural resources
Presence of archaeological
resources

May not excavate, remove, damage, or otherwise alter or deface such
resource unless by permit or exception

Action that would impact
archaeologic resources on
public land−applicable

43 CFR 7.4(a)

Must protect any such archaeological resources if discovered Excavation activities that
inadvertently discover
archaeologic resources −
applicable

43 CFR 7.5(b)(1)

Presence of human remains,
funerary objects, sacred objects,
or objects of cultural patrimony
for Native Americans

Must stop activities in the area of discovery and make a reasonable
effort to secure and protect the objects discovered

Excavation activities that
inadvertently discover such
resources on federal lands or
under federal control−
applicable

43 CFR 10.4(c)

Must consult with Indian tribe likely to be affiliated with the objects to
determine further disposition per 40 CFR 10.5(b)

43 CFR 10.4(d)

Endangered, threatened or rare species
Presence of Tennessee nongame
species (Tennessee dace) as
defined in TCA 70-8-103

May not take (i.e., harass, hunt, capture, kill or attempt to kill), possess,
transport, export, or process wildlife species 

Action impacting Tennessee
nongame species, including
wildlife species which are
“in need of management” (as
listed in TWRCP 94-16 and
94-17)−applicable

TCA 70-8-104(c)

May not knowingly destroy the habitat of such wildlife species TWRCP 94-
16(II)(1)(a) and
TWRCP 94-17(II)
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Table 2.6. (continued)

Location characteristic(s) Requirements Perquisite Citation

Upon good cause shown and where necessary to protect human health
or safety, endangered or threatened species may be removed, capture, or
destroyed

TCA 70-8-106(e)
TWRCP 94-
16(II)(1)(c)

Presence of Tennessee-listed
endangered or rare plant species
as listed in TDEC 0400-6-2-.04

May not knowingly uproot, dig, take, remove, damage or destroy,
possess or otherwise disturb for any purposes any endangered species

Action impacting rare plant
species including but not
limited to federally listed
endangered species−
relevant and appropriate

TCA 70-8-309

ARARs = applicable or relevant and appropriate requirements ROD = record of decision
ARAP = Aquatic Resource Alteration Permit TBC = to be considered
CERCLA = Comprehensive Environmental Response, Compensation, and Liability act of 1980 TCA = Tennessee Code Annotated
CFR = Code of Federal Regulations TDEC = Tennessee Department of Environment and Conservation
ORR = Oak Ridge Reservation TWRCP = Tennessee Wildlife Resources Commission Proclamation

USC = United States Code
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Table 2.7. Action-specific ARARs and TBC guidance for the ROD for disposal of ORR CERCLA waste, 
Oak Ridge, Tennessee

Action Requirements Prerequisite Citation

Site preparation, construction and excavation activities
Activities causing fugitive dust
emissions

Shall take reasonable precautions to prevent particulate matter from
becoming airborne. Reasonable precautions shall include, but are not
limited to the following:

Fugitive emissions from land-
disturbing activities (e.g., excavation,
construction)−applicable

TDEC 1200-3-8-.01(1)

• Use, where possible, of water or chemicals for control of dust in
demolition of existing buildings or structures, construction
operations, grading of roads, or the clearing of land;

TDEC 1200-3-8-.01 (1)(a)

• Application of asphalt, oil, water, or suitable chemicals on dirt
roads, materials stock piles, and other surfaces which can create
airborne dusts;

TDEC 1200-3-8-.01(1)(b)

Shall not cause or allow fugitive dust to be emitted in such a manner to
exceed 5 minute/hour or 20 minute/day beyond property boundary lines
on which emission originates

TDEC 1200-3-8-.01(2)

Activities causing radionuclide
emissions

Exposures to the public from all radiation sources released into
atmosphere from DOE facility shall not cause EDE > 10 mrem (0. 1
mSv) per year

Radionuclide emissions from point
sources at a DOE facilities−
applicable

40 CFR 61.92 
TDEC 1200-3-11-.08(3)

Activities causing stormwater
runoff

Implement good construction management techniques, sediment and
erosion, structural, and vegetative controls to ensure stormwater
discharge:

Stormwater discharges associated with
construction activities at industrial
sites-disturbance of $ 5 acres

40 CFR 122 
TDEC 1200-4-10-.05(6)

• does not contain distinctly visible floating scum, oil, or other
matter;

total−applicable; < 5 acres− relevant
and appropriate

TDEC 1200-4-10-.05(6)(n)

• does not cause an objectionable color contrast in the receiving
stream;

TDEC 1200-4-10-.05(6)(o)

• results in no materials in concentrations sufficient to be hazardous
or otherwise detrimental to humans, livestock, wildlife, plant life,
or fish and aquatic life in the receiving stream

TDEC 1200-4-10-.05(6)(p)
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Table 2.7 (continued)

Action Requirements Prerequisite Citation

The following conditions apply to all land disturbance work:

• clearing and grubbing must be held to the minimum
necessary for grading and equipment operation;

TDEC 1200-4-10-.05(6)(a)

• construction must be sequenced to minimize the exposure
time of cleared surface area;

TDEC 12004-10-.05(6)(b)

• construction must be staged or phased for large projects,
areas of one phase must be stabilized before another can be
initiated; stabilization shall be accomplished by temporarily
or permanently protecting the disturbed soil surface from
rainfall impacts and runoff;

TDEC 12004-10-.05(6)(c)

• erosion and sediment control measures must be in place and
functional before earth moving operations begin, and must
be constructed and maintained throughout the construction
period;

TDEC 1200-4-10-.05(6)(d)

• all control measures shall be checked, and repaired as
necessary, weekly in dry periods and within 24 hr after any
rainfall of 0.5 inches with a 24-hr period, during prolonged
rainfall, daily checking and repairing is necessary;

TDEC 12004-10-.05(6)(e)

• pre-construction vegetative ground cover shall not be
destroyed, removed, or disturbed more than 20 calendar days
prior to grading or earth moving;

TDEC 12004-10-.05(6)(g)

• appropriate cover (e.g. grass, sod, straw, mulch, fabric mats)
shall be applied within seven days on areas that will remain
unfinished for more than 30 calendar days;

TDEC 12004-10-.05(6)(h)

• permanent soil stabilization with perennial vegetation shall
be applied as soon as practicable after final grading;

TDEC 1200-4-10-.05(6)(i)



2-59JT01259804.INS/MBH November 1, 1999

Table 2.7. (continued)

Action Requirements Prerequisite Citation

• all surface water flowing toward the construction area shall be
diverted by using berms, channels, or sediment traps, as necessary;

TDEC 1200-4-10-.05(6)(j)

• erosion and sediment control measures shall be designed according
to the size and slope of disturbed or drainage areas, to detain runoff
and trap sediment;

TDEC 1200-4-10-.05(6)(k)

• discharges from sediment basins and traps must be through a pipe
or lined channel so that the discharge does not cause erosion; and

TDEC 1200-4-10-.05(6)(l)

• muddy water to be pumped from excavation and work areas must
be held in settling basins or treated by filtration prior to its discharge
into surface waters and water must be discharged through a pipe or
lined channel so that the discharge does not cause erosion and
sedimentation

TDEC 1200-4-10-.05(6)(m)

Shall develop and implement stormwater management controls to
minimize the discharge of pollutants and to ensure the discharge:

Stormwater discharges associated
with industrial activity from a
landfill
−applicable

TDEC 1200-4-10-.04(5)(b)

• does not contain distinctly visible floating scum, oil, or other matter; TDEC 12004-10-.04(8)(a)

• results in no materials in concentrations sufficient to be hazardous
or otherwise detrimental to humans, livestock, wildlife, plant life, or
fish and aquatic life in the receiving stream; and

TDEC 1200-4-10-.04(8)(b)

• does not cause an objectionable color contrast in the receiving
stream.

TDEC 1200-4-10-.04(8)(d)

Shall develop and maintain a stormwater pollution prevention/control
plan which includes a description of potential pollutant sources and paths
to outfalls and otherwise contains information required under this
section.

TDEC 1200-4-10-.04(5)(a)
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Shall monitor at least semi-annually the identified stormwater
outfalls for the parameters specified in 1200-4-10-.04(7)(b)(1)
and (2)(iv)

TDEC 12004-10-.04(7)(a)

Shall address runoff in a monitoring plan as required in
1200-4-10-.04(5)(i), indicating sampling locations, parameters
and monitoring procedures

TDEC 1200-4-10
.04(7)(b)(2)(iv)

Waste generation/management
Characterization of solid
waste (e.g., contaminated
PPE, equipment, wastewater)

Must determine if that waste is hazardous waste or if waste is
excluded under 40 CFR 261.4; and

Generation of solid waste as
defined in 40 CFR 261.2−
applicable

40 CFR 262.11(a)
TDEC 1200-1-11 
.03(l)(b)(l)

Must determine if waste is listed under 40 CFR Part 261; or 40 CFR 262.11(b)
TDEC 1200-1-11-
.03(1)(b)(2)

Must characterize waste by using prescribed testing methods or
applying generator knowledge based on information regarding
material or processes used. If waste is determined to be
hazardous, it must be managed in accordance with pertinent
provisions of 40 CFR 261-268

40 CFR 262.11(c) and
(d)TDEC 1200-1-11-
.03(l)(b)(3)

Characterization of
hazardous waste 

Must obtain a detailed chemical and physical analysis of a
representative sample of the waste(s) which at a minimum
contains all the information which must be known to treat, store,
or dispose of the waste in accordance with 40 CFR applicable
264 and 268

Generation of RCRA
hazardous waste for storage,
treatment or disposal−
applicable

40 CFR 264.13(a)(1)
TDEC 1200-1-11-.06(2)(d)

Must determine if the waste is restricted from land disposal under
40 CFR 268 et seq. by testing in accordance with prescribed
methods or use of generator knowledge of waste

40 CFR 268.7
 TDEC 1200-1-11-.10(1 )(g)

Characterization of LLW
(e.g., contaminated PPE,
equipment, wastewater)

Shall be characterized using direct or indirect methods and the
characterization documented in sufficient detail to ensure safe
management and compliance with the WAC of the receiving
facility

Generation of LLW for
storage or disposal at a DOE
facility−TBC

DOE M 435.1-1 (IV)(I)



2-61JT01259804.INS/MBH November 1, 1999

Table 2.7. (continued)
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Characterization data shall, at a minimum, include the following
information relevant to the management of the waste:

DOE M 435. I-I (IV)(1)(2) 

• physical and chemical characteristics; DOE M 435. 1-1
(IV)(I)(2)(a)

• volume, including the waste and any stabilization or
absorbent media;

DOE M 43 5. 1-1
(IV)(1)(2)(b)

• weight of the container and contents; DOE M 435.1-1 (IV)(I)(2)(c)

• identities, activities, and concentrations of major
radionuclides;

DOE M 435. 1-1
(IV)(I)(2)(d)

• characterization date; DOE M 435. 1-1
(IV)(I)(2)(e)

• generating source; and DOE M 435. 1-1
(IV)(I)(2)(f)

• any other information which may be needed to prepare and
maintain the disposal facility performance assessment, or
demonstrate compliance with performance objectives

DOE M 435. 1-1
(IV)(I)(2)(g)

Management of PCB waste
(e.g., contaminated PPE,
equipment wastewater)

Any person storing or disposing of PCB waste must do so in
accordance with 40 CFR 761, Subpart D

Generation of waste
containing PCBs at 
concentrations $50
ppm−applicable

40 CFR 761.50(a)

Any person cleaning up and disposing of PCBs shall do so based
on the concentration at which the PCBs are found 

Generation of PCB
remediation waste as
defined in 40 CFR
761.3−applicable

40 CFR 761.61
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Storage

Temporary storage of hazardous
waste in containers (e.g., PPE,
rags, etc.)

A generator may accumulate hazardous waste at the facility
provided that:

Accumulation of RCRA
hazardous waste on site as
defined in 40 CFR 260.10−
applicable

40 CFR 262.34(a)
TDEC 1200-1-11-.03(4)(e)

• waste is placed in containers that comply with 40 CFR
265.171-173 (Subpart 1); and

• container is marked with the words "hazardous waste" or;

• container may be marked with other words that identify  the
contents

Accumulation of 55 gal or less
the contents of RCRA hazardous
waste at  or near any point of
generation−applicable

40 CFR 262.34(c)(1)
TDEC 1200-1-11 -.03(4)(e)(5)

Use and management of hazardous
waste in containers

If container is not in good condition (e.g. severe rusting, structural
defects) or if it begins to leak, must transfer waste into container in
good condition

Storage of RCRA hazardous
waste in containers−applicable

40 CFR 264.171 
TDEC 1200-1-11-.05(9)(b)

Use container made or lined with materials compatible with waste
to be stored so that the ability of the container is not impaired;

40 CFR 264.172
TDEC 1200-1-11-.05(9)(c)

Keep containers closed during storage, except to add/remove
waste;

40 CFR 264.173(a)
TDEC 1200 -1-11-.05(9)(d)(1)

Open, handle and store containers in a manner that will not cause
containers to rupture or leak

40 CFR 264.173(b)
TDEC 1200-1-11-.05(9)(d)(2)

Design and operation of a RCRA
container storage area

Area must be sloped or otherwise designed and operated to drain
liquid from precipitation, or containers must be elevated or
otherwise protected from contact with accumulated liquid

Storage of RCRA hazardous
waste in containers that do not
contain free liquids−
applicable

40 CFR 264.175(c)
TDEC 1200-1-11-.06(9)(f)(3)
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Action Requirements Prerequisite Citation
Area must have a containment system designed and operated as
follows:

Storage of RCRA hazardous
waste with free liquids or F020,
F02l, F022, F023, F026 and
F027 in containers−applicable

40 CFR 264.175(a);
TDEC 1200-1-11-.06(9)(f)

• a base must underly the containers which is free of cracks or
gaps and is sufficiently impervious to contain leaks, spills and
accumulated precipitation until the collected material is detected
and removed;

40 CFR 264.175(b)(1)
TDEC 1200-1-11-.06(9)(f)(2)(i)

• base must be sloped or the containment system must be
otherwise designed and operated to drain and remove liquids
resulting from leaks spills or precipitation, unless the containers
are elevated or are otherwise protected form contact with
accumulated liquids;

40 CFR 264.175(b)(2)
TDEC 1200-1-11-.06(9)(f)(2)(ii)

• must have sufficient capacity to contain 10% of the volume of
containers or the volume of the largest container, whichever is
greater;

40 CFR 264.175(b)(3)
TDEC 1200-1-11-.06(9)(f)(2)(iii)

• run-on into the system must be prevented unless the collection
system has sufficient capacity to contain along with volume
required for containers; and

40 CFR 264.175(b)(4)
TDEC 1200-1-11-.06(9)(f)(2)(iv)

• spilled or leaked waste and accumulated precipitation must be
removed from the sump or collection area in a timely manner as
or necessary to prevent overflow

40 CFR 264.175(b)(5)
TDEC 1200-1-11.06(9)(f)(2)(v)

Temporary storage of LLW Ensure that radioactive waste is stored in a manner that  protects the
public, workers, and the environment and that the integrity of waste
storage is maintained for the expected time of storage

Management of LLW at a DOE
facility−TBC

DOE M 435.1-1 (IV)(N)(1)

Shall not be readily capable of detonation, explosive decomposition,
reaction at anticipated pressures and temperatures, or explosive
reaction with water

DOE M 435.1-1 (IV)(N)(1)

Shall be stored in a location and manner that protects the integrity of
waste for the expected time of storage

DOE M 435.1-1 (IV)(N)(3)
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Shall be managed to identify and segregate LLW from mixed
waste

DOE M 435.1-1 (IV)(N)(6)

Packaging of LLW (e.g., PPE, rags) Shall be packaged in a manner that provides containment and
protection for the duration of the anticipated storage period and
until disposal is achieved or until the waste has been removed
from the container

Storage of LLW in containers at
a DOE facility−TBC

DOE M 435.1-1 (IV)(L)(1)(a)

Vents or other measures shall be provided if the potential exists
for pressurizing or generating flammable or explosive
concentrations of gases within the waste container

DOE M 435.1-1 (IV)(L)(1)(b)

Containers shall be marked such that their contents can be
identified

DOE M 435.1-1 (IV)(L)(1)(c)

Temporary storage of PCB waste
(e.g., PPE, rags) in a container(s)

Container(s) shall be marked as illustrated in 40 CFR 761.45(a) Storage of PCBs and PCB
Items at concentrations $ 50
ppm for disposal−applicable

40 CFR 761.40(a)(1)

Storage area must be properly marked as required by 40 CFR
761.40(a)(10)

40 CFR 761.65(c)(3)

Any leaking PCB Items and their contents shall be transferred
immediately to a properly marked non-leaking container(s)

 40 CFR 761.65(c)(5)

Container(s) shall be in accordance with requirements set forth
in DOT HMR at 49 CFR 171-180

40 CFR 761.65(c)(6)

Storage of PCB waste and/or
PCB/radioactive waste in a
RCRA-regulated container storage
area

Does not have to meet storage unit requirements in 40 CFR
761.65(b)(1) provided unit:

 Storage of PCBs and PCB
items designated for disposal−
applicable

40 CFR 761.65(b)(2)

• is permitted by EPA under RCRA '3004, or 40 CFR 761.65(b)(2)(i)

• qualifies for interim status under RCRA '3005; or 40 CFR 761.65(b)(2)(ii)

• is permitted by an authorized state under RCRA '3006
and,

40 CFR 761.65(b)(2)(iii)
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• PCB spills cleaned up in accordance with subpart G of 40 CFR

761
40 CFR 761.65(c)(1)(iv)

Storage of PCB/radioactive waste in
containers

For liquid wastes, containers must be nonleaking Storage of PCB/radioactive
waste in containers other than
those meeting DOT HMR
performance standards−
applicable

40 CFR 761.65(c)(6)(i)(A)

For nonliquid wastes, containers must be designed to prevent
buildup of liquids if such containers are stored in an area meeting
the containment requirements of 40 CFR 761.65(b)(1)(ii); and

40 CFR 761.65(c)(6)(i)(B)

For both liquid and nonliquid wastes containers must meet all
regulations and requirements pertaining to nuclear criticality safety

40 CFR 761.65(c)(6)(i)(C)

Treatment/Disposal
Treatment of LLW Treatment to provide more stable waste forms and to improve the

long-term performance of a LLW disposal facility shall be
implemented as necessary to meet the performance objectives of the
disposal facility

Generation for disposal of
LLW at a DOE facility−TBC

DOE M 435.1-1(IV)(O)

Disposal of LLW at an off-site
disposal facility or in the EMWMF

LLW shall be certified as meeting waste acceptance requirements
before it is transferred to the receiving facility

Generation for disposal of
LLW-TBC

DOE M 435.1-1(IV)(J)(2)

Disposal of RCRA/TSCA waste at  an
off-site commercial facility

Meet authorized limits established in accordance with basic dose
limits and consistent with guidelines contained in DOE-EH
guidance prior to release

Release of hazardous wastes
potentially containing residual
radioactive material throughout
the volume-TBC

DOE Order 
5400.5(II)(5)(c)(6) and
5400.5(IV)(5)(a)

Authorized limits shall be consistent with limits and guidelines
established by other applicable Federal and State laws

Disposal of bulk PCB remediation
waste

Shall be disposed of: Bulk PCB remediation waste
(as defined in 40 CFR 761.3)
which has been de-watered
and with a PCB concentration
$50 ppm−applicable

40 CFR 
761.61(a)(5)(i)(B)(2)(iii)

• in a hazardous waste landfill permitted by EPA under '3004
of RCRA,
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Action Requirements Prerequisite Citation
• in a hazardous waste landfill permitted by a State authorized under

'3006 of RCRA, or
• in a PCB disposal facility approved under 40 CFR 761.60

Performance-based disposal of
PCB remediation waste

May dispose by one of the following methods: Disposal of nonliquid PCB
remediation waste−applicable

40 CFR 761.61(b)(2)

• in a high-temperature incinerator approved under Section
761.70(b),

40 CFR 761.61(b)(2)(i)

• by an alternate disposal method approved under Section 761.60(e),

• in a chemical waste landfill approved under Section 761.75,

• in a facility with a coordinated approval issued under Section
761.77, or

40 CFR 761.61(b)(2)(ii)

• through decontamination in accordance with Section 761.79

Disposal of PCB cleanup wastes
(PPE, rags, non-liquid cleaning
materials)

Shall be disposed of either: 

• in a facility permitted, licensed or registered by a State to manage
municipal solid waste under 40 CFR 258 or nonmunicipal,
nonhazardous waste subject to 40 CFR 257.5 thru 257.30; or

Generation of nonliquid PCBs at any
concentration during and from the
cleanup of PCB remediation waste− 
applicable

40 CFR 761.6 1 (a)(5)(v)(A)

• in a RCRA Subtitle C landfill permitted by a State to accept PCB
waste, or

• in an approved PCB disposal facility, or

• through decontamination under 40 CFR 761.79(b) or (c)

Disposal of PCB cleaning
solvents abrasives, and
equipment

May be reused after decontamination in accordance with
761.79

Generation of PCB wastes from the
cleanup of PCB remediation waste−
applicable

40 CFR 761.6 1 (a)(5)(v)(B)



2-67JT01259804.1NS/MBH November 1, 1999

Table 2.7. (continued) 

Action Requirements Prerequisite Citation

Performance-based disposal of
PCB bulk product waste

May dispose of by one of the following:

• in an incinerator approved under Section 761.70;

• in a chemical waste landfill approved under Section 761.75;

• in a hazardous waste landfill permitted by EPA under 3004 of RCRA
or by authorized state under 3006 of RCRA;

• under alternate disposal approved under section 761.60(e);

• in accordance with decontamination provisions of 761.79;

• in accordance with thermal decontamination provisions of
761.79(e)(6) for metal surfaces in contact with PCBs

Disposal of PCB bulk product
waste as defined in 40 CFR
761.3−applicable

40 CFR 761.62(a) 
40 CFR 761.62(a)(1)

40 CFR 761.62(a)(2)

40 CFR 761.62(a)(3)

40 CFR 761.62(a)(4)

40 CFR 761.62(a)(5)

40 CFR 761.62(a)(6)

Disposal of RCRA hazardous
waste in a land-based unit

RCRA-restricted waste May be land disposed only if it meets the
requirements in the table “Treatment Standards for Hazardous Waste” at 40
CFR 268.40 before land disposal

Prior to land disposal, soil contaminated with hazardous waste may treated
according to meet the alternative treatment standards of 40 CFR 268.49(c)

Land disposal, as defined in 40
CFR 268.2, of RCRA restricted
waste−applicable

40 CFR 268.40
TDEC 1200-1-11.10(3)(a)

40 CFR 268.49(b)

Disposal requirements for
particular RCRA waste forms and
types

Must not be placed in a landfill unless the waste and the landfill meet
applicable provisions of 40 CFR Part 268; and

• the resulting waste, mixture or dissolution of material no longer is
reactive or ignitable; and

• 40 CFR 264.17(b) is complied with (see below)

Disposal of ignitable or reactive
RCRA waste− applicable

40 CFR 264.312(a) 
TDEC 1200-1-11-
.06(14)(m)(1)
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May be landfilled without meeting 40 CFR 264.312(a), provided wastes
are disposed of in such a way that they are protected from any materials
or conditions which may cause them to ignite;

Must be disposed of in non-leading containers which are carefully
handled and placed so as to avoid heat, sparks, rupture, or any other
condition that might cause ignition of the wastes;

Must be covered daily with soil or other non- combustionable material to
minimize the potential of ignition;

Must not be disposed of in cells that contain or will contain other wastes
which may generate heat sufficient to cause ignition of the waste; and

Must not be placed into a cell unless 40 CFR 264.17(b) is compiled with
(see below)

Disposal of ignitable or
reactive RCRA waste [except for
prohibited wastes which remain
subject to treatment standards in 40
CFR 268.40 et seq.]−applicable

Disposal of incompatible wastes
in a RCRA landfill−applicable

40 CFR 264.312(b)
TDEC 1200-1-11-
.06(14)(m)(2)

40 CFR 264.313
TDEC 1200-1-11-.06(14)(n)

Treatment and Disposal of
ignitable, reactive, or incompatible
RCRA wastes

Must take precautions to prevent reactions which:

• generate extreme heat, pressure, fire or explosion, or produce
uncontrolled fumes or gases which pose a risk of fire or explosion;

• produce uncontrolled toxic fumes or gases which threaten human
health or the environment;

• damage the structural integrity of the device or facility

Operation of a RCRA facility that
treats, stores, or disposes of
ignitable, reactive, or incompatible
wastes−applicable

40 CFR 264.17(b)
TDEC 1200-1-11-
.06(2)(h)(2)

Disposal of bulk or
noncontainerized liquids in a
RCRA landfill

Disposal of containers in RCRA
landfill

May not dispose of bulk or noncontainerized liquid hazardous waste or
hazardous waste containing free liquids in any landfill

May not place containers holding free liquid in a landfill unless the liquid
is mixed with an absorbent, solidified, removed, or otherwise eliminated

Placement of bulk or
noncontainerized RCRA
hazardous waste−applicable

Placement of containers
containing RCRA hazardous
waste in a landfill−applicable

40 CFR 264.314(b)
TDEC 1200-1-11-
.06(14)(o)(4)

40 CFR 264.314(d)
TDEC 1200-1-11-
.06(14)(o)(4)
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Sorbents used to treat free liquids to be disposed of in landfills must be
nonbiodegradable as described in 264.315(e)(1)

40 CFR 264.314(e)
TDEC 1200-1-11-
.06(14)(o)(5)

Unless they are very small, containers must be either at least 90% full
when placed in the landfill, or crushed, shredded, or similarly reduced in
volume to the maximum practical extent before burial in the landfill

40 CFR 264.315
TDEC 1200-1-11.06(14)(p)

Decontamination/disposal of
equipment

During the partial and final closure periods all equipment, structures,
etc. must be properly disposed of or decontaminated unless otherwise
specified

Closure of RCRA landfill−
applicable

40 CFR 264.114
TDEC 1200-1-11-.06(7)(e)

Treatment of uranium and thorium
bearing LLW

Such wastes shall be properly conditioned so that the generation and
escape of biogenic gases will not cause exceedance of Rn-222 emission
limits of DOE Order 5400.5(IV(6)(d)(1)(b) and will not result in
premature structure failure of the facility

Placement of potentially
biodegradable contaminated
wastes in a long-term management
facility−TBC

DOE Order
5400.5(IV)(6)(d)(1)(c)

Disposal of TSCA PCB wastes PCBs and PCB items shall be placed in a manner that will prevent
damage to containers or articles

Disposal of PCBs or PCB Items
in chemical waste landfill−
applicable

40 CFR 761.75(b)(8)(i)

Other wastes that are not compatible with PCBs shall be segregated from
the PCBs throughout the handling and disposal process

Bulk liquids not exceeding 500 ppm PCBs may be disposed or provided
such waste is pretreated and/or stabilized (e.g., chemically fixed,
evaporated, mixed with dry inert absorbent) to reduce its liquid content or
increase its solid content so that a nonflowing consistency is achieved to
eliminate the presence of free liquids prior to final disposal

May be disposed of if container is surrounded by an amount of inert
sorbent material capable of absorbing all of the liquid contents of the
container

Disposal of PCB container with
liquid PCB between 50 ppm and
500 ppm−applicable

40 CFR 761.75(b)(8)(ii)

Packaging of LLW for disposal
(e.g., PPE, sludges)

Must not be packaged for disposal in cardboard or fiberboard boxes General of LLW for disposal at a
LLQ disposal facility−relevant
and appropriate

TDEC 1200-2-11-
.17(7)(a)(1)
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Must be solidified or packaged in sufficient absorbent material to absorb
twice the volume of liquid

Generation of liquid LLW for
disposal at a LLW disposal
facility−relevant and
appropriate

TDEC 1200-2-11-
.17(7)(a)(2)

Shall contain as little free standing and noncorrosive liquid as is
reasonably achievable, but in no case shall the liquid exceed 1% of the
volume

Generation of solid LLW
containing liquid for disposal at a
LLW disposal facility−relevant
and appropriate

TDEC 1200-2-11-
.17(7)(a)(3)

Must not be capable of detonation or of explosive decomposition or
reaction at normal pressures and temperatures or of explosive reaction
with water

Generation of LLW for disposal
at a LLW disposal facility−
relevant and appropriate

TDEC 1200-2-11-
.17(7)(a)(4)

Must not contain, or be capable of generating, quantities of toxic gases,
vapor, or fumes

Generation of LLW for disposal
at a LLW disposal facility−
relevant and appropriate

TDEC 1200-2-11-
.17(7)(a)(5)

Must not be pyrophoric Generation of LLW for disposal
at a LLW disposal facility−
relevant and appropriate

TDEC 1200-2-11-
.17(7)(a)(6)

Must have structural stability either by processing the waste or placing
the waste in a container or structure that provides stability after disposal

Generation of LLW for disposal
at a LLW disposal facility−
relevant and appropriate

TDEC 1200-2-11-
.17(7)(b)(1)

Must be converted into a form that contains as little free standing and
noncorrosive liquid as is reasonably achievable, but in no case shall the
liquid exceed 1 percent of the volume of the waste when the waste is in
a disposal container designed to ensure stability, or 0.5% of the volume
of the waste for waste processed to a stable form

Generation of liquid LLW or 
LLW containing liquids for
disposal at a LLW disposal
facility−relevant and
appropriate

TDEC 1200-2-11-
.17(7)(b)(2)

Void spaces within the waste and between the waste and its package
must be reduced to the extent practicable

Generation of LLW for disposal
at a LLW disposal facility−
relevant and appropriate

TDEC 1200-2-11-
.17(7)(b)(3)
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General facility requirements

Security System Must prevent the unknowing entry and minimize the possibility for
unauthorized entry of persons or livestock onto active portion of the
facility or comply with provisions of 40 CFR 264.14(5)(b) and (c)

Operation of a RCRA landfill
−applicable

40 CFR 264.14
TDEC 1200-1-11.06(2)(e)

Unless a natural barrier adequately deters access by the general
public, either warning signs and fencings must be installed and
maintained or requirements of 40 CFR 61.154(c)(1) and (2) must
be met

Operation of an active waste
disposal site that receives
asbestos-containing material
from a source covered under 40
CFR 61.145−applicable

40 CFR 61.154(b)

Warning signs must be displayed at all entrances and at intervals of
330 ft or less along the property line of the site

40 CFR 61.154(b)(1)

The warning signs must:

• be posted in a manner and location that a person can easily ready
the legend;

• conform to the requirements of (20 in. x 14 in.) upright format
signs in 29 CFR 1901.145(d)(4); and

• display the legend in the lower panel with letter sizes and styles
• of a visibility at least equal to those specified in this paragraph

40 CFR 61.154(b)(1)(i)

40 CFR 61.154(b)(1)(ii)

40 CFR 61.154(b)(1)(iii)

The perimeter of the disposal site must be fenced in a manner adequate
to deter access by the general public

40 CFR 61.154(b)(2)

A 6-ft woven mesh fence, wall or similar device shall be placed
around the site to prevent unauthorized access

Construction of a TSCA
chemical waste landfill−
applicable

40 CFR 761.75(b)(9)(i)

Roads shall be maintained to and within the site which are adequate
to support the operation and maintenance of the site without causing
safety or nuisance problems or hazardous conditions

40 CFR 761.75(b)(9)(ii)

Site shall be operated and maintained to prevent hazardous
conditions resulting from spilled liquids and windblown materials

40 CFR 761.75(b)(9)(iii)
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General Inspections Must inspect facility for malfunctions and deterioration, operator errors, and
discharges, often enough to identify and correct any problems

Operation of a RCRA
landfill−applicable

40 CFR 264.15(a)
TDEC 1200-1-11-
.06(2)(f)(1)

Must remedy any deterioration or malfunction of equipment or structures on a
schedule that ensures that the problem does not lead to an environmental or
human health hazard

Operation of a RCRA
landfill−applicable

40 CFR 264.15(c)
TDEC 1200-1-11-
.06(2)(f)(3)

Personnel training Must ensure personnel adequately trained in hazardous waste, emergency
response, monitoring equipment maintenance, alarm systems procedures, etc

Operation of a RCRA
landfill
−applicable

40 CFR 264.16
TDEC 1200-1-11-.06(2)(g)

Construction quality assurance
program

Must develop and implement a Construction Quality Assurance Program to
ensure that the unit meets or exceeds all design criteria and specifications for
all physical components including: foundations, dikes, liners, geomembranes,
leachate collection and removal systems, leak detection systems and final
covers in accordance with remaining provisions of 40 CFR 264.19

Operation of a RCRA
landfill
−applicable

40 CFR 264.19
TDEC 1200-1-11-.06(2)(j)

Contingency plan Must have contingency plan, designed to minimize hazards to human health
and the environment from fires, explosions or other unplanned sudden
releases of hazardous waste to air, soil, or surface water in accordance with
40 CFR 264.52

Operation of a RCRA
landfill
−applicable

40 CFR 264.51
TDEC 1200-1-11-.06(4)(b)

Must be at least one emergency coordinator on the facility premises
responsible for coordinating emergency response measures in accordance
with 40 CFR 264.56

Operation of a RCRA
landfill
−applicable

40 CFR 264.55
TDEC 1200-1-11-.06(4)(f)

Preparedness and prevention Facilities must be designed, constructed, maintained, and operated to prevent
any unplanned release of hazardous waste or hazardous waste constituents
into the environment and minimize the possibility of fire or explosion. All
facilities must be equipped with communication and fire suppression
equipment and undertake additional measures as specified in 40 CFR 264.30 
et seq

Operation of a RCRA
hazardous waste facility−
applicable

40 CFR 264.30-264.37;
TDEC 1200-1-11-.06(3)

Inventory requirements The location, dimensions, contents, and location of each cell must be recorded
in reference to permanently surveyed benchmarks

Operation of a RCRA
landfill
−applicable

40 CFR 264.309
TDEC 1200-1-11-.06(14)(j)
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Maintain, until closure, records of the location, depth and
area, and quantity in cubic yards of asbestos containing
material within the disposal site on a map or diagram

Operation of an active waste
disposal site that receives
asbestos-containing material
from a source covered under 40
CFR 61.145−applicable

40 CFR 61.154(f)

Disposal records shall include information on the PCB
concentration in the liquid wastes and the three dimensional
burial coordinates for PCBs and PCB items

Operation of a TSCA chemical
waste landfill−applicable

40 CFR 761.75(b)(8)(iv)

The boundaries and locations of each disposal unit must be
accurately located and mapped by means of a land survey.

Land disposal of LLW−relevant
and appropriate

TDEC 1200-2-11-.17(3)(g)

Surface water monitoring The groundwater and surface water from the disposal site area
must be sampled prior to commencing operation for use as
baseline data

Construction of TSCA chemical
waste landfill−applicable

40 CFR 761.65(b)(6)(i)(A)

Disposal Site Suitability Requirements
Siting of a RCRA landfill A facility located in a 100 year floodplain [as defined in 40

CFR 264.18(b)(2)] must be designed, constructed, operated
and maintained to prevent washout of any hazardous waste,
unless can demonstrated that procedures are in effect which
will cause the waste to be removed safely, before flood waters
can reach the facility

Construction of a RCRA
hazardous waste landfill−
applicable

40 CFR 264.18(b)(1)
TDEC 1200-1-11-.06(2)(i)

Siting of a TSCA landfill The landfill must be located above the historical high
groundwater table. The bottom of the landfill liner shall be at
least 50 ft above the historical high water table

Construction of a TSCA chemical
waste landfill−applicable

40 CFR 761.75(b)(3)

There shall be no hydraulic connection between the site and
standing or flowing surface water

Flood plains, shorelands and groundwater recharge areas shall
be avoided

Shall provide diversion structures capable of diverting all
surface water runoff from a 24-hour, 25-year storm

Construction of a TSCA chemical
waste landfill (above the 100-year
floodwater elevation)−applicable

40 CFR 761.75(b)(4)(ii)
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The landfill site shall be located in an area of low to moderate
relief to minimize erosion and to help prevent landslides or
slumping

Construction of a TSCA
chemical waste landfill−
applicable

40 CFR 761.75(b)(5)

Site of a LLW disposal facility Disposal site shall be capable of being characterized,
modeled, analyzed, and monitored

Land disposal of LLW−
relevant and appropriate

TDEC 1200-2-11.17(1)(b)

Areas must be avoided having known natural resources
which, if exploited, would result in failure of the cell to meet
performance objectives

Land disposal of LLW−
relevant and appropriate

TDEC 1200-2-11.17(1)(d)

Disposal site must be generally well drained and free of areas
of flooding and frequent ponding

Land disposal of LLW−
relevant and appropriate

TDEC 1200-2-11.17(1)(e)

Waste disposal shall not take place in a 100-year floodplain or
wetland

Upstream drainage areas must be minimized to decrease the
amount of runoff which could erode or inundate the disposal
unit

Land disposal of LLW−
relevant and appropriate

TDEC 1200-2-11.17(1)(f)

The disposal site must provide sufficient depth to the water
table that ground water intrusion, perennial or otherwise, into
the waste will not occur

Land disposal of LLW−relevant
and appropriate

TDEC 1200-2-11.17(1)(g)

If it can be conclusively shown that disposal site
characteristics will result in molecular diffusion being the
predominant means of radionuclide movement and the rate of
movement will result in the performance objectives of Rules
of the TDEC 1200-2-11-.16 being met, wastes may disposed
below the water table. In no case will waste disposal be
permitted in the zone of fluctuation of the water table

The hydrogeologic unit used for disposal shall not discharge
ground water to the surface within the disposal site

Land disposal of LLW−relevant
and appropriate

TDEC 1200-2-11.17(1)(h)

Areas must be avoided where tectonic processes such as
faulting, folding, seismic activity may occur with such
frequency to affect the ability of the site to meet the
performance objectives

Land disposal of LLW−relevant
and appropriate

TDEC 1200-2-11.17(1)(i)
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Areas must be avoided where surface geologic processes
such as mass wasting, erosion, slumping, landsliding or
weathering may occur with such frequency and extent to
affect the ability of the disposal site to meet performance
objectives or preclude defensible modeling and prediction of
long-term impacts

Land disposal of LLW−
relevant and appropriate

TDEC 1200-2-11.17(1)(j)

The disposal site must not be located where nearby activities
or facilities could impact the site’s ability to meet performance
objectives or mask environmental monitoring

Land disposal of LLW−
relevant and appropriate

TDEC 1200-2-11.17(1)(k)

A preoperational monitoring program must be conducted to
provide basic environmental data on the disposal site
characteristics

Land disposal of LLW−
relevant and appropriate

TDEC 1200-2-11.17(4)(a)

Design, construction, and operation of a mixed (RCRA hazardous, TSCA chemical and low-level) waste landfill
Liner and leachate collection design
for a RCRA landfill

Must install two or more liners and a leachate collection and
removal system above and between such liners

Construction of a RCRA
landfill−applicable

40 CFR 264.301(c)
TDEC 1200-1-11-
.016(14)(b)(3)(i)(I)

The liner system must include:

• a top-liner, designed and constructed of materials (e.g.,
geomembrane) to prevent the migration of hazardous
constituents into the liner during active life and the
postclosure period; and

• a composite bottom liner consisting of at least two
components:

- upper component must be designed and constructed
of materials to prevent migration of hazardous
constituents into this component during the active life
and postclosure period; and

- lower component designed and constructed of
materials to minimize the migration of hazardous
constituents if a breach in the upper component were
to occur;

- constructed of at least 3 ft of compacted soil material
with a hydraulic conductivity of no more than 1 x 10-
7cm/second

40 CFR 264.301(c)(1)(i);
TDEC 1200-1-11-
.016(14)(b)(3)(i)(I)I

TDEC 1200-1-11-
.06(14)(3)(i)(I)II
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• liners must comply with paragraphs (a)(1)(i), (ii), and (iii) of this
section

TDEC 1200-1-11-  
.06(14)(b)(3)(i) (I)III

The liner must be: 40 CFR 264.301(a)(1)

• constructed of materials that have appropriate chemical properties and
sufficient strength and thickness to prevent failure due to pressure
gradients, physical contact with the waste or leachate to which are
exposed, climatic conditions, or stress from installation or daily
operation;

TDEC 1200-1-11- 
.06(14))(b)(1)(i)(I)
 40 CFR 264.301(a)(1)(i)

• placed on a foundation or base capable of supporting the liner and
resistance to the pressure gradients above and below the liner to
prevent failure of the liner due to settlement, compression or uplift; and

40 CFR 264.301(a)(1)(ii) 
TDEC 1200-1-11-
.06(14)(b)(1)(i)(II)

• installed to cover all areas likely to be in contact with the waste or
leachate

40 CFR 264.301(a)(1)(iii)
 TDEC 1200-1-11-
.06(14)(b)(1)(i) (III)

Top leachate collection and
removal system

 Must be designed, constructed, operated, and maintained to collect and
remove leachate from the landfill during the
active life and postclosure period and ensure that the
leachate depth over the liner does not exceed 30 cm; and

Construction of a RCRA landfill−
applicable

40 CFR 264.301(c)(2)
 TDEC 1200-1-11-
.06(14)(b)(1) (ii)

Leachate collection system must be constructed of materials
that are:

TDEC 1200-1-11 
.06(14)(b)(1) (ii)(I)

• chemically resistant to waste managed in landfill and leachate
generated; and

TDEC 1200-1-11 
.06(14)(b)(1) (ii)(I)I

• sufficient strength and thickness to prevent collapse under pressures
exerted by overlying wastes, waste cover materials, and by any
equipment used

TDEC 1200-1-11 
.06(14)(b)(1) (ii)(I)II

Bottom leachate collection and
removal system/leak detection
system

Leachate collection and removal system must be capable of detecting,
collecting, and removing leachate from all areas of the landfill during
active life and the postclosure care period. Requirements for a leak
detection system are satisfied by installation of a system that is:

Construction of a RCRA landfill−
applicable

40 CFR 264.301(c)(3) 
TDEC 1200-1-11-
 .06(14)(b)(3) (iii)
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• constructed with a bottom slope of 1% or more; 40 CFR 264.301(c)(3)(i)
TDEC 1200-1-11-  .06(14)(b)(3)
(iii)(I)

• constructed of granular drainage materials with a hydraulic conductivity
of 1 x 10-2 cm/second and a thickness of 12 in. or more or synthetic or
geonet drainage materials with a transmissivity of 3 x 10 -5 m2/sec;

 40 CFR 264.301(c)(3)(ii)
TDEC 1200-1-11- .06(14))(b)(3)
(iii)(II)

• constructed of material that are chemically resistant to waste managed
and expected leachate to be generated, and structurally sufficient to resist
pressures exerted by waste, cover, and equipment used at the landfill;

40 CFR 264.301(c)(3)(iii) TDEC
1200-1-11- .06(14)(b)(3) (iii)(III)

• designed and operated to minimize clogging during the active life of the
facility and postclosure care period;

40 CFR 264.301(c)(3)(iv) TDEC
1200-1-11- 
.06(14)(b)(3) (iii)(IV)

• constructed with sumps and liquid removal methods (e.g., pumps)
adequate to prevent the backup of liquids into the drainage layer and
capable of measuring and recording the volume of liquids present in the
sump and liquids present in the sump and of liquids removed

40 CFR 264.301(c)(3)(v) TDEC
1200-1-11-  .06(14)(b)(3) (iii)(V)

Must collect and remove liquids in the leak detection system sumps to
minimize the head on the bottom liner

Operation of a RCRA landfill−
applicable

40 CFR 264.301 (c)(4)
TDEC 1200-1-11 .06(14)(b)(3)
(iv)

If the leak detection system is located below the seasonal high water table, a
demonstration must be made that the system will not be adversely affected
by groundwater

Construction of a RCRA
landfill−applicable

40 CFR 264.301(c)(5)
TDEC 1200- 1 -11 .06(14)(b)(3)
(v)

Leachate collection monitoring
system for TSCA landfill

A leachate collection monitoring system shall be installed above the
chemical waste landfill. Acceptable system includes compound leachate
collection

Construction of a TSCA
chemical waste  landfill−
applicable

40 CFR 761.75(b)(7)

Compound leachate collection system consists of a gravity flow drainfield
installed above the waste disposal facility liner and above a secondary
installed liner

40 CFR 761.75 (b)(7)(ii)

Run-on/runoff control systems Run-on control system must be capable of preventing flow onto the active
portion of the landfill during peak discharge from a 25-year storm event

Construction of a RCRA
landfill−applicable

40 CFR 264.301(g) 
TDEC 1200-1-11- .06(14)(b)(7) 
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Run-off management system must be able to collect and control the
water volume from a runoff resulting from a 24-hour, 25-year storm
event.

40 CFR 264.301(h)
TDEC 1200-1-11- 
.06(14)(b)(8)

Collection and holding facilities must be emptied or otherwise
expeditively managed after storm events to maintain design capacity of
the system

Operation of a RCRA landfill−
applicable

 40 CFR 264.301(i)
TDEC 1200-1-11-
.06(14))(b)(9)

Wind dispersal control system Must cover or manage the landfill to control wind dispersal of
particulate matter

Operation of a RCRA landfill−
applicable

40 CFR 264.301(j)
TDEC 1200-1-11-
.06(14)(b)(10)

Must be no visible emissions to the outside air; or Operation of an active waste
disposal site that receives
asbestos-containing material
from a source covered under 40
CFR 61.145−applicable

40 CFR 61.154(a)

At the end of each operating day, or at least every 24-hour period while
the site is in continuous operation, cover the asbestos containing waste
with:

40 CFR 61.154(c)

• at least 6 in. of compacted nonasbestos containing material, or 40 CFR 61.154(c)(1)
 

• a resinous or petroleum based dust suppression agent that effectively
binds dust and controls wind erosion in the manner and frequency
specified by the manufacturer

40 CFR 61.154(c)(2)

Monitoring and inspection of
liners, leak detection, run-
on/run-off systems during the
active life of the facility

During construction or installation, liners and cover systems must be
inspected for uniformity, damage and imperfections (e.g., holes, cracks,
thin spots, etc.)

Construction of a RCRA
landfill−applicable

40 CFR 264.303(a)
TDEC 1200-1-11-.06(14)(d)

Post-construction Inspection Immediately after construction or installations: Construction of a RCRA 
landfill−applicable

40 CFR 264.303(a)(1)
TDEC 1200-1-11-
.06(14)(d)(1)(i)

• synthetic liners and covers must be inspected to ensure; tight seams
and joints and the absence of tears, punctures or blisters;

• soil based and mixed liners and covers must be inspected for
imperfections including lenses, cracks, channels or other structural
non-uniformities

40 CFR 264.303(a)(2) 
TDEC 1200-1-11-
.06(14)(d)(1)(ii) 

Must inspect landfill weekly and after storm events to ensure proper
functioning of:

Operation of a RCRA landfill −
applicable

40 CFR 264.303(b);
TDEC 1200-1-11-
.06(14)(d)(2) 
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• run-on and runoff control systems
• wind dispersal control systems
• leachate collection and removal systems

Must record the amount of liquids removed from the leak
detection system sumps at least weekly during the active life
and closure period

Operation of a RCRA landfill−
applicable 

 40 CFR 264.303(c)(1) TDEC
1200-1-11-  .06(14)(d)(3) (ii)

Response actions for leak
detection system 

Must have a response action plan which sets forth the
actions to be taken if action leakage rate has been exceeded

 Operation of a RCRA landfill 
leak detection system−
applicable

40 CFR 264.304(a)
TDEC 1200-1-11- 
.06(14)(e)(1)

Must determine to the extent practicable the location, size
and cause of any leak

Flow rate into the leak detection
system exceeds action leakage
rate for any sump−applicable

40 CFR 264.304(b)(3) TDEC
1200-1-11- .06(14)(e)(2) (iii)

Must determine whether waste receipt should cease or be
curtailed; whether any waste should be removed from the
unit for inspection, repairs, or controls or closure

40 CFR  264.304(b)(4) TDEC
1200-1-11-  .06(14)(e)(2) (iv)

Must determine any other short or long-term actions to be
taken to mitigate or stop leaks

40 CFR 264.304(b)(5)
TDEC 1200-1-11- 
.06(14)(e)(2) (v)

Must assess the source and amounts of the liquids by
source;

Leak and/or remediation
determinations required−
applicable

40 CFR 264.304(c)(1)
TDEC 1200-1-11- 
.06(14)(c)(3) (i)

Conduct analysis of the liquids to identify sources and possible location
of the leaks; and

Assess seriousness of leaks in terms of potential for escaping into the
environment; or

Document why such assessments are not needed 40 CFR 264.304(c)(2)
TDEC  1200-1-11
.06(14)(e)(3) (ii)

Liner design requirements for a
TSCA landfill

Shall be located in thick, relatively impermeable formations
such as large area clay pans. Where this is not possible, the
soil shall have a high clay and silt content with the
following parameters:

 Construction of a TSCA
chemical waste landfill−
applicable

40 CFR 761.75(b)(1)
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• In place soil thickness, 4-ft or compacted soil liner 
thickness, 3-ft;

40 CFR 761.75(b)(1)(i)

• Permeability (cm sec), equal to or less than 1 x 10-7; 40 CFR 761.75(b)(1)(ii)

• percent soil passing No. 200 sieve > 30; 40 CFR 761.75(b)(1)(iii)

• Liquid limit, > 30; and 40 CFR 761.75(b)(1)(iv)

• Plasticity Index > 15; or 40-CFR 761.75(b)(1)(v)

Synthetic membrane liners shall be used when the
hydrologic or geologic conditions at the landfill require
such in order to achieve the permeability equivalent to the
soils

 40 CFR 761.75(b)(2)

Adequate soil underlining and cover shall be provided to
prevent excessive stress or rupture of the liner. The liner
must have a minimum thickness of 30 mils

Performance objectives for
LLW disposal facility

Disposal facility must be sited, designed, operated, closed
and controlled after closure so that reasonable assurance
exists that exposures to humans are within limits established
in the performance objectives in 1200-2-11-.16(2) and (5)

Operation and Closure of LLW
disposal facility−relevant and
appropriate

TDEC 1200-2-11-.16(l)

LLW disposal site stability The disposal facility must be sited, designed, used, operated
and closed to achieve long-term stability of the disposal site
and to eliminate to the extent practicable the need for
ongoing active maintenance of the disposal site following
closure so that only surveillance, monitoring, or minor
custodial care are required

TDEC 1200-2-11-.16(5)

LLW disposal facility design Site design features must be directed toward long-term
isolation and avoidance of the need for continuing active
maintenance after site closure

 Land disposal of LLW−
relevant and appropriate

TDEC 1200-2-11-.17(2)(a)

The disposal site design and operation must be compatible
with the disposal site closure and stabilization plan and lead
to disposal site closure that assures compliance with the
performance objectives

 Land disposal of LLW−
relevant and appropriate

TDEC 1200-2-11-.17(2)(b)
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The disposal site design must compliment and improve,
where appropriate, the ability of the disposal site's natural
characteristics to assure that the performance objectives are met

 Land disposal of LLW−
relevant and appropriate

 TDEC 1200-2-11-.17(2)(c)

Surface features must direct surface water drainage away
from disposal units at velocities and gradients which will
not result in erosion that will require on-going active
maintenance in the future

Construction of LLW disposal 
facility−relevant and
appropriate

TDEC 1200-2-11-.17(2)(c)

LLW disposal operations Wastes must be emplaced in a manner that maintains the
package integrity during emplacement, and minimizes the 
void spaces to be filled

 Operation of LLW disposal
facility−relevant and
appropriate

TDEC 1200-2-11-.17(3) (d)

A buffer zone of land must be maintained between the
disposal unit and disposal boundary and beneath the
disposed waste

Operation of LLW disposal
facility−relevant and
appropriate

TDEC 1200-2-11-.17(3) (h)

The buffer zone shall be of adequate dimensions to carry out
environmental monitoring activities

Void spaces between waste packages must be filled with 
earth or other material to reduce future subsidence within
the disposal unit

Operation of LLW disposal
facility−relevant and
appropriate

TDEC 1200-2-11-.17(3)(e)

Closure and stabilization measures must be carried out as
each disposal unit is filled and covered

Operation of LLW disposal
facility−relevant and
appropriate

TDEC 1200-2-11-.17(3)(i)

Active waste disposal operations must not have an adverse
effect on completed closure and stabilization measures

Operation of LLW disposal
facility−relevant and
appropriate

TDEC 1200-2-11-.17(3)(j)

Monitoring of LLW disposal
facility 

During site construction and operation, shall maintain a
monitoring program, including a monitoring system. The 
monitoring system must be capable of providing early
warning of releases of radionuclides from the disposal unit
before they leave the site boundary

Operation of LLW disposal
facility−relevant and
appropriate

 TDEC 1200-2-11-.17(4)(c)

Surface water monitoring Designated surface water course shall be sampled at least
monthly when the landfill is being used for disposal and on
a frequency of no less than once every six months after final 
closure of the disposal area

Operation of a TSCA chemical
waste landfill−applicable

40 CFR 761.75(b)(6)(i)(B) &
(C)



Table 2.7. (Continued)

2-82JT01259804.1NS/MBH November 1, 1999

Action Requirements Prerequisite Citation

As a minimum, all samples shall be analyzed for the
following parameters:

40 CFR 761.75 (b)(6)(iii)

• PCBs
• PH
• specific conductance
• chlorinated organics

Sampling methods and analytical procedures for these parameters shall
comply with those specified in 40 CFR Part 136, as amended in 41
Federal Register 52779 on December 1, 1976

Facility design, construction Systems structures and components must be designed,
constructed and operated to withstand the effects of natural
phenomena as necessary to ensure confinement of 
hazardous material, the operation of essential facilities, and the
protection of government property

Construction of new
nonnuclear facility under
DOE-STD-1027-92−TBC

DOE Order 420.1

Closure

Closure of RCRA landfill Must close the unit in a manner that:

• minimizes the need for further maintenance, and

Closure of a RCR.A hazardous
waste management facility−
applicable

40 CFR 265.111 
TDEC 1200-1-11-.05(7)(b)

• controls, minimizes, or eliminates to the extent necessary to protect
human health and the environment, post-closure escape of hazardous
waste, hazardous constituents, leachate, contaminated run-off, or
hazardous waste decomposition products to ground or surface waters
or to the atmosphere, and

• complies with the closure requirements of 40 CFR 265.310

Must cover the landfill or cell with a final cover designed
and constructed to:

 40 CFR 265.310(a)
TDEC 1200-1-11-.05(14)(k)

• provide long-term minimization of migration of liquids through the
closed landfill;

• function with minimum maintenance;
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• promote drainage and minimize erosion or abrasion of the cover;

• accommodate settling and subsidence so that the cover’s integrity is
maintained; and

• have a permeability less than or equal to the permeability of any
bottom liner system or natural subsoils present

Closure of a LLW disposal
facility

Covers must be designed to minimize the extent practicable 
water infiltration, to direct percolating or surface water
away from the disposed waste, and to resist degradation by
surface geologic processes and biotic activity

Land disposal of LLW −
relevant and appropriate

TDEC 1200-2-11-.17(2)(d)

Closure of an inactive asbestos
waste disposal site 

Either discharge no visible emissions to the outside air; or Disposal of asbestos-
containing waste material−
applicable

40 CFR 61.151 (a)(1)

Cover the asbestos-containing waste with at least (6 in.) of
compacted nonasbestos-containing material, and grow and maintain a
cover of vegetation on the area adequate to prevent exposure of the
asbestos containing waste; or

40 CFR 61.151(a)(2)

Cover the asbestos-containing waste with at least (2 ft) of
compacted nonasbestos-containing material, and maintain it
to prevent exposure of the waste

40 CFR 61.151 (a)(3)

Maintain warning signs and fencing (if installed as specified
in 40 CFR 61.154(b)

40 CFR 6 1. 151 (b)(1)

Clean closure of RCRA
container storage area 

Must close the facility in a manner that:

• minimizes the need for further maintenance;

• controls, minimizes or eliminates, to the extent necessary to protect
human health and environment, postclosure escape of hazardous
waste, hazardous constituents, contaminated run-off or hazardous
waste decomposition products to ground or surface waters or to the
atmosphere; and

• complies with closure requirements of 40 CFR 264.178

Management of RCRA
hazardous waste in containers
−applicable

40 CFR 264.111 
TDEC 1200-1-11-.06(7)(b)
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Must remove all hazardous waste and residues from
containment system. Remaining containers, liners, bases and
soil containing or contaminated with hazardous waste or
residues must be decontaminated or removed

40 CFR 264.178 
TDEC 1200-1-11-.06(9)(i)

Clean closure of TSCA storage
facility 

A TSCA/RCRA storage facility closed under RCRA is
exempt from the TSCA closure requirements of
40 CFR 761.65(e).

Closure of TSCA/RCRA
storage facility−applicable

40 CFR 761.65(e)(3)

Closure of RCRA/TSCA
 groundwater monitoring
well(s) 

Shall be completely filled and scaled in such a manner that
vertical movement of fluid either into or between
formation(s) containing ground water classified pursuant to
rule 1200-4-6-.05(1) through the bore hole is not allowed

Permanent plugging and
abandonment of a well−
relevant and appropriate

TDEC 1200-4-6-.09(6)(d)

Shall be performed in accordance with the provisions for
Seals at 12004-6-.09(6)(e), (f), and (g), for Fill Materials at
1200-4-6-.09(6)(h) and (i), for Temporary Bridges at 1200-
4--6-.09(6)(j), for Placement of Sealing Materials at 1200-4-
6-.09(7)(a) and (b), and Special Conditions at 1200-4-6-
.09(8)(a) and (b), as appropriate

Postclosure Care

Survey plat Must submit to the local zoning authority or the authority
with jurisdiction over local land use, a survey plot applicable
indicating the location and dimensions of landfill cells, with
respect to permanently surveyed benchmarks. The plat must
contain a note, prominently displayed which states the
owner/operator obligation to restrict disturbance of the
landfill

Closure of a RCRA landfill−
applicable

40 CFR 264.116 
TDEC 1200-1-11-.06(7)(g)

Within 60 days of closure record, in accordance with State
law, a notation on the deed to the facility property and on
any other instrument that would normally be examined
during a title search that:

Closure of an asbestos-
containing waste disposal site−
applicable

 40 CFR 61.151(e)

• the land has been used for disposal of asbestos-containing waste;
• survey plat and record of location and quantity of waste disposed

within the site required in 40 CFR 61.154(f) have been filed; and
• the site is subject to 40 CFR Part 61 subpart M
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Action Requirements Prerequisite Citation

Duration Postclosure care must begin after closure and continue for at 
least 30 years after that date

Closure of a RCRA landfill−
applicable

40 CFR 264.117(a)
 TDEC 1200-1-11-.06(7)(h)

Protection of facility Post-closure use of property must never be allowed to
disturb the integrity of the final cover, liners, or any other
components of the containment system or the facility’s
monitoring system unless necessary to reduce a threat to
human health or the environment

 40 CFR 264.117(c) 
TDEC 1200-1-11- .06(7)(h)(3)

Post-closure plan Must have a written post-closure plan which identifies
planned monitoring activities and frequency at which they
will be performed for groundwater monitoring, containment
systems and cap maintenance

Closure of a RCRA landfill −
applicable 

40 CFR 264.118 
TDEC 1200-1-11-.06(7)(i)

Post-closure notices Must submit to the local zoning authority a record of the
type, location, and quantity of hazardous wastes disposed of 
within each cell of the unit

Closure of a RCRA landfill−
applicable

40 CFR 264.119(a)
TDEC 1200-1-11-.06(7)(j)

Must record, in accordance with State law, a notation on the
deed to the facility property - or on some other instrument
which is normally examined during a title search - that will
in perpetuity notify any potential purchaser of the property

 Closure of a RCRA landfill−
applicable

40 CFR 264.119(b)
TDEC 1200-1-11-.06(7)(j)(2)

General post-closure care Owner or operator must: Closure of a RCRA landfill−
applicable

40 CFR 264.310(b)
TDEC 1200-1-11-.06(14)(k)

• maintain the effectiveness and integrity of the final cover including
making repairs to the cap as necessary to correct effects of settling,
erosion, etc.;

40 CFR 264.310(b)(1)
 TDEC 1200-1-11- 
.06(14)(k)(2)(i)

• continue to operate the leachate collection and removal system until
leachate is no longer detected;

40 CFR 264.310(b)(2)
 TDEC 1200-1-11- 
.06(14)(k)(2) (ii)

• maintain and monitor the leacbate detection system in accordance
with 40 CFR 264.301(a)(3)(iv) and (4) and 40 CFR 264.303(c); 

40 CFR 264.310(b)(3)
TDEC 1200-1-11- 
.06(14)(k)(2) (iii)

• maintain and monitor a ground water monitoring system and comply
with all other applicable provisions 40 CFR 264, Subpart F;

40 CFR 264.310(b)(4)
TDEC 1200-1-11- 
.06(14)(k)(2) (iv)
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Table 2.7. (Continued)

Action Requirements Prerequisite Citation
•  prevent run-on and run-off from eroding or otherwise damaging final

cover; and
 40 CFR 264.310(b)(5)
TDEC 1200-1-11-
.06(14)(k)(2) (v)

• protect and maintain surveyed benchmarks used to locate waste cells 40 CFR 264.310(B)(6)
TDEC 1200-1-11-
.06(14)(k)(2) (vi)

Operation of leachate collection 
system

Must record the amount of liquids removed from the leak detection
system at least monthly after the final cover is installed and thereafter as
specified in 40 CFR 264.303(c)(2).

Closure of a RCRA landfill−
applicable

40 CFR 264.303(c)(2)
TDEC 1200-1-11-
.06(14)(d)(3) (ii)

Shall be monitored monthly for quantity and physicochemical
characteristics of leachate produced

Operation of a TSCA
chemical waste landfill−
applicable

40CFR 761.75(b)(7)

Water analysis shall be conducted as provided in 40 CFR
761.75(b)(6)(iii)(see above)
The leachate should be either treated to acceptable limits for discharge or
disposed of by another approved method

General groundwater monitoring
requirements

The groundwater monitoring system must consist of a sufficient number
of wells, installed at appropriate locations and depths to yield sample from
the uppermost aquifer that:

Operation of a detection 
monitoring program under
40 CFR 264.98−applicable

40 CFR 264.97(a)
TDEC 1200-1-11-.06(6)(h)

• represent the quality of background groundwater;

• represent the quality of groundwater passing the point of compliance;
and

• allows for the detection of contamination when the hazardous waste or
constituents have migrated form the waste management area to the
uppermost aquifer

If underlying earth materials are homogenous, impermeable, and
uniformly sloping in one direction, only three sampling points shall be
necessary

Operation of TSCA chemical
waste landfill groundwater
monitoring program−applicable

40 CFR 761.75(b)(6)(ii)(A)
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Table 2.7. (Continued)

Action Requirements Prerequisite Citation

These three points shall be equally spaced on a line through the center of
the disposal area and extending from the area of highest water table
elevation to the area of the lowest water table elevation

Monitoring well construction All monitoring wells must be cased in a manner that maintains the integrity
of the monitoring well bore hole. This casing must be screened or
perforated and packed with gravel or sand, where necessary to enable
collection of groundwater sampler. The annular space above the sampling
depth must be sealed to prevent contamination of groundwater and samples

Construction of RCRA
 groundwater monitoring well 
−applicable 

40 CFR 264.97(c)
TDEC 1200-1-11
 .06(6)(h)(3)

All monitoring wells shall be cased and the annular space between the
monitor zone (zone of saturation) and the surface shall be completely
backfilled with Portland cement or an equivalent material and plugged with
Portland cement to effectively prevent percolation of surface water into the
well bore. The well opening at the surface shall have a removable cap to
provide access and to prevent entrance of rainfall or stormwater runoff

Construction of a TSCA 
groundwater monitoring well −
applicable

40 CFR 761.75(b)(6)(ii)(B)

Monitoring program Groundwater monitoring program must include consistent sampling and
analysis procedures that are designed to ensure monitoring results that
provide a reliable indication of groundwater quality below the waste
management area

Operation of a detection 
monitoring program under 
40 CFR 264.98−applicable

40 CFR 264.97(d)
TDEC 1200-1 -11 -
.06(6)(h)(4)

Groundwater monitoring program must include sampling and analytical
methods that are appropriate and accurately measure hazardous constituents
in groundwater samples

Operation of a detection 
monitoring program under
 40 CFR 264.98−applicable

40 CFR 264.97(e)
TDEC 1200-1-11 -
.06(6)(h)(5)

Groundwater monitoring program must include a determination of the
groundwater surface elevation each time groundwater is sampled

Operation of a detection 
 monitoring program under 
40 CFR 264.98−applicable

40 CFR 264.97(f)
TDEC 1200-1-11 -
.06(6)(h)(6)

Sample collection The number and size of samples collected to establish
background and measure groundwater quality at the point-of-compliance
shall be appropriate for the form of statistical test employed following
generally accepted statistical principles and otherwise comply with the
provisions of this section

Operation of a detection 
monitoring program under 
40 CFR 264.98−applicable

40 CFR 264.97(g)
TDEC 1200-1-11-
 .06(6)(h)(7)
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Table 2.7. (Continued)

Action Requirements Prerequisite Citation

The groundwater monitoring well shall be pumped to remove the volume
of liquid initially contained in the well before obtaining a sample for
analysis

Operation of TSCA
groundwater monitoring  wells −
applicable

40 CFR 761.75(b)(6)(ii)(B)

The discharge shall be treated to meet applicable State or Federal
standards or recycled to the chemical waste landfill

As a minimum, all samples shall be analyzed for the following parameters:

• PCBs
• pH
• specific conductance
• chlorinated organics

Sampling methods and analytical procedures for these parameters shall
comply with those specified in 40 CFR  Part 136, as amended in 41
Federal Register 52779 on December 1, 1976

Detection monitoring Must monitor for specified indicator parameters, waste constituents or
reaction products that provide a reliable indication of the presence of
hazardous constituents in groundwater

Operation of a detection 
monitoring program under 
40 CFR 264.98−applicable

40 CFR 264.98(a)
TDEC 1200-1-11-.06(6)(i)

Must install a groundwater monitoring system at the compliance point as
specified under 40 CFR 264.95 that complies with 264.97(a)(2), (b), and
(c).

40 CFR 264.98(b)
TDEC 1200-1-11-.06(6)(i)(2)

Must conduct a monitoring program for each specified chemical
parameter and hazardous constituent in accordance with 264.97(g)

40 CFR 264.98(c)
TDEC 1200-1-11-.06(6)(i)(3)

A sequence of at least four samples from each well (background and
compliance wells) must be collected at specified frequencies

40 CFR 264.98(d)
TDEC 1200-1-11-.06(6)(i)(4)

Must determine the groundwater flow rate and direction in  the uppermost
aquifer at least annually

40 CFR 264.98(e)
TDEC 1200-1-11-.06(6)(i)(5)

Must determine whether there is statistically significant evidence of
contamination of any specified chemical parameter or hazardous
constituent at a specified frequency

40 CFR 264.98(f) 
TDEC 1200-1-11-.06(6)(i)(6)
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Table 2.7. (continued)

Action Requirements Prerequisite Citation

If owner/operator determines that there is statistically significant evidence
of contamination at any monitoring well at the compliance point, must
follow the provisions of this section

40 CFR 264.98(g)
TDEC 1200-1-11-.06(6)(i)(7)

Corrective measures for LLW 
disposal facility 

Must have plans for taking corrective measures if migration of
radionuclides would indicate that the performance objectives of  Rules of
the TDEC 1200-2-11-.16 may not be met

Closure of a LLW landfill−
relevant and appropriate

TDEC 1200-2-11-.17(4)(b)

Monitoring After the disposal site is closed, post-operational surveillance of the
disposal site shall be maintained by a monitoring system based on the
operating history and the closure and stabilization of the disposal site

Closure of an LLW landfill−
relevant and appropriate

TDEC 1200-2-11-.17(4)(d)

The monitoring system must be capable of providing early warning of
releases of radionuclides from the disposal unit before they leave the site
boundary

Control and stabilization Control and stabilization features shall be designed to: Long-term management of
uranium, thorium, and their
decay products−TBC

DOE Order 
5400.5 (1V)(6)(d)(1)(a)

• provide to the extent reasonably achievable an effective life of 1000
years with a minimum of at least 200 years

• Limit Rn-222 emanation to the atmosphere from the wastes to less than
an annual average release rate of 20 pCi/m 2/s and prevent increase in
the annual average Rn-222 concentration at or above any location
outside the boundary of the contaminated area by more than 0.5 pCi/L

DOE Order
5400.5(IV)(6)(d)(1)(b)

Institutional controls

Waste left in place Institutional controls are required and shall include, at a minimum, deed
restrictions for sale and use of property and securing area to prevent
human contact with hazardous substances

Hazardous substances left in place
which may pose an unreasonable
threat to public health, safety, or
the environment−relevant and
appropriate

TDEC 1200-1-13-.08(10)
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Table 2.7. (continued)

Action Requirements Prerequisite Citation
Uranium- and thorium-bearing 
LLW left in place

Access to a property and use of material should be controlled through
appropriate administrative and physical controls, designed to be
effective to the extent reasonable for at least 200 years

On-site material contaminated
by residual radioactive material
(uranium and thorium-
TBC

DOE Order 
5400.5(lV)(6)(d)(1)(e)

Transportation
Transportation of LLW off site LLW waste shall be packaged and transported in accordance with

DOE O 1460. 1A and DOE O 460.2
Shipment of LLW off site−
TBC

DOE M 435.1-1(1)(1)(E)(11)

To the extent practicable, the volume of waste and number of
shipments shall be minimized

DOE M 435. 1-1 (lV)(L)(2)

Transportation of PCB wastes
off-site

Must comply with the manifesting provisions at 40 CFR 761.207
through 218 

Relinquishment of control
over PCB wastes by
transporting, or offering for
transport−applicable

40 CFR 761.207 (a)

Transportation of hazardous
waste off-site

Must comply with the generator requirements of 40 CFR 262.20-23
for manifesting, Sect. 262.30 for packaging, Sect.262.31 for labeling,
Sect. 262.32 for marking, Sect. 262.33 for placarding and Sect. 262.40,
262.4 1 (a) for record keeping requirements and Sect. 262.12 to obtain
EPA ID number

Off site transportation of RCRA
hazardous waste−applicable

40 CFR 262. 10(h)
TDEC 1200-1-11 
.03(l)(a)(8)

Must comply with the requirements of 40 CFR 263.11 -263.31 Transportation of hazardous
waste within the United States
requiring a manifest−applicable

40 CFR 263. 10(a)
TDEC 1200- 1-11-
.04(1)(a)(1)(6) (iii)

A transporter who meets all applicable requirements of 49 CFR
171-179 and the requirements of 40 CFR 263.11 and 263.31 will be
deemed in compliance with 40 CFR 263

Transportation of hazardous 
materials

Shall be subject to and must comply with all applicable provisions of
the HMTA and HMR at 49 CFR 171-180

Any person who, under contract
with an department or agency of
the federal government, transports
"in commerce", or causes to be
transported or shipped, a
hazardous material −applicable

49 CFR 171.1(c)
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Table 2.7. (continued)

ALA RA = as low as reasonably achievable HMTA = Hazardous Materials Transportation Act of 1975
ARAR = applicable or relevant and appropriate requirement ID = identification number
CERCLA = Comprehensive Environmental Response, Compensation, and Liability Act of 1980 LLW = low-level (radioactive) waste
CFR = Code of Federal Regulation mrem = millirem
DOE= U.S. Department of Energy mSv = millisievert
DOE M = Radioactive Waste Management Manual ORO = Oak Ridge Operations
DOE ODOE Order 435.1 Radioactive Waste Management ORR = Oak Ridge Reservation
DOT = U.S. Department of Transportation                                                                                                              PCB = polychlorinated biphenyl
EDE = effective dose equivalent PPE = personal protective equipment
EMWMF = Environmental Management Waste Management Facility RCRA = Resource Conservation and Recovery Act of 1976
EPA = U.S. Environmental Protection Agency ROD = record of decision
> = greater than TBC = to be considered
< = less than TDEC = Tennessee Department of Environment and Conservation
$ = greater than or equal to TSCA = Toxic Substances Control Act of 1976
# = less than or equal to WAC = waste acceptance criteria
HMR - Hazardous Materials Regulations
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seq.) Two plant species listed as Tennessee-threatened are present in the vicinity of the site, although
impacts to these are not expected. Per the Tennessee Rare Plant Protection and Conservation Act of 1985
(TCA 70-8-309), any rare plants within the area will be protected and preserved. In addition, the
Tennessee dace (Phoxinus tennesseensis), listed as a “species in need of management” by the state of
Tennessee, has been found throughout Bear Creek. Should any actions associated with the selected remedy
impact any state-listed threatened or rare animal species, the provisions found in the Tennessee Nongame
and Endangered or Threatened Wildlife Species Conservation Act of 1974 [TCA 70-8-106(e)and TCA
70-8-104(c)] must be met.

While an archeological survey (Bechtel Jacobs Co. 1998c) did not identify any cultural resources at
the site, construction of a new facility could result in the inadvertent discovery of native American remains
and objects. Several statutes and regulations protect cultural resources, such as Native American artifacts,
that may be discovered. If such a discovery is made at any time during the project, it must be reasonably
protected from disturbance and all activity in the discovery area must cease until the site and artifacts are
properly evaluated [43 CFR 7.4(a), 43 CFR 7.5(b)(1) and 43 CFR 10.4(c) and (d)].

Action-Specific ARARs.  Performance, design, or other action-specific requirements set controls
or restrictions on particular kinds of activities related to the management of hazardous waste under the
selected remedy (55 FR 8741, March 8,1990). No one set of regulations is tailored to the combination
of wastes which will be disposed of at the on-site disposal facility. Selection of action-specific ARARs was
based on the overriding priority to dispose of wastes in a manner protective of human health and the
environment over both the short- and long-term.

Action-specific ARARs for the selected remedy address on-site disposal of low-level waste,
RCRA-hazardous waste, mixed waste, and TSCA waste (Table 2.7). The ARARs incorporate the
pertinent, substantive federal and state requirements for siting, design, construction, operation, closure and
postclosure of a hazardous waste land disposal facility under RCRA, a chemical waste landfill under TSCA,
and licensing requirements for land disposal of radioactive waste at a commercial disposal facility under
Rules of the TDEC for protection against radiation. Since the on-site disposal facility will meet or exceed
requirements for a RCRA-hazardous waste landfill, the alternative also complies with theTSCA recent
provisions for disposal of PCB remediation wastes per 40 CFR 761.61 (63 FR 35384!35474, June 29,
1998). The selected remedy will also meet those DOE Order requirements for management of radioactive
waste and radiation protection that were identified as TBC. A summary of the ARARs most significant to
development and selection of the remedy is provided below.

Transportation requirements for moving wastes from individual response sites to the on-site disposal
facility andrequirements for treatment, of these wastes are not ARARs for the selected remedy because
these requirements will be met by the individual waste generators prior to
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placement in the on-site facility. Some wastes (e.g., wastes resulting from facility operations that exceed
WAC developed for this facility) may be managed at the facility pending shipment to a DOE-approved,
or as appropriate, EPA-approved off-site facility for treatment or disposal. In the event waste is determined
to exceed WAC after receipt at the facility, subsequent management will be in accordance with the WAC
attainment plan, a post-ROD primary document. Facility operations could also be shut down temporarily,
necessitating waste accumulation. Storage, accumulation, and transportation requirements have been
included as ARARs for the on-site disposal facility as appropriate to address these contingencies.

Disposal Siting and Design Requirements.  Siting and design requirements for land disposal
facilities for RCRA-hazardous waste and low-level radioactive waste stipulate that facilities not be located
in a 100-year floodplain, areas subject to seismic activity, geologic processes, or hydrogeology that
adversely affect the facility’s stability or ability to meet performance standards. If these conditions are
present, the site must not preclude design and construction of the facility so that the performance standards
will be met. Performance standards for the facility include dose exposure limits for releases of radioactivity
to the environment as already described in chemical-specific ARARs [Rules of the TDEC
1200-2-11-.16(2)] and the requirement to achieve long-term stability of the disposal site and eliminate to
the extent practicable the need for postclosure care [Rules of the TDEC 1200-2-11-.16(5)]. Long-term
management, institutional controls, and residual radioactivity are also addressed by requirements under
DOE Order 5400.5(IV)(6)(1)(a), (b), and (e). In addition, the facility site must be capable of being
characterized, modeled, analyzed, and monitored [Rules of the TDEC 1200-2-11-.17(1)(b),(j), and( k);
1200-2-11-.17(4)(a)].

Location and design requirements for a chemical-waste landfill under TSCA are very similar to
RCRA requirements for a hazardous waste landfill. However, TSCA specifies that if a synthetic liner is
used, it must have a minimum thickness of 30 mil [40 CFR 761.75(b)(2)]. In addition, the hydrologic
requirements of TSCA specify that the bottom of the liner must be located 50 ft above the historical-high
groundwater mark and prohibit any hydrologic connection between the site and any surface water (40 CFR
761.75(b)(3)]. This depth requirement applies to all sites, regardless of underlying geology and soil type.

Construction of the on-site disposal cell is in an area that is between 2!60 feet above the
groundwater table and will not meet the 50 ft to groundwater requirement under TSCA. With the exception
of this requirement, implementation of the selected remedy will meet all CERCLA ARARs described. In
addition, the risk assessment for this remedy indicates that there will be no risks above acceptable levels
to human health or the environment as a result of constructing and operating a disposal facility at this
location.

A waiver of the requirement that the bottom liner be located 50 ft above the historical-high
groundwater mark is being invoked upon signature of this ROD for the selected remedy, on the basis
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that implementation of the more stringent leachate and collection requirements under RCRA result in a
facility that meets or exceeds the protectiveness anticipated under TSCA. The provision for a waiver based
on equivalent protectiveness under CERCLA is paralleled by provisions under TSCA that allow the
EPA-TSCA administrator to waive the 50 ft to groundwater requirement if protectiveness can be
demonstrated.

This TSCA requirement for a minimum depth does not provide a performance standard that can be
evaluated. For example, gravel and highly fractured rock can have a hydraulic conductivity of as low as
1 x 10-1 cm/second, compared to a conductivity of up to 1 x 10-7 cm/second for clay. For a continuous 50
ft layer, the range of time required for permeation could be anywhere from 4.2 hours (gravel) to 482 years
(clay). The engineered cell of the selected remedy will use a multiple liner system that could use flexible
membrane liners (FMLs), geosynthetic clay liners (GCLs), and low permeability clay. The range of
hydraulic conductivities for these materials range from < 1 x 10-7cm/second for low permeability clay; 5
x 10-9cm/second for GCLs; and between 1 x 10-11 to 1 x 10-13 cm/second for FMLs depending on the type
of material that will be used. In addition, a geologic buffer composed of clay will be used to isolate the
disposal cell from the groundwater table. The liner system is designed to meet a performance period of
1000 years consistent with evaluation time frames considered in DOE guidance for composite analysis
(DOE 1996m) and in DOE Order 435.1. In addition, peak risks beyond 1000 years were considered for
uncertainty/sensitivity analysis to assess confidence in the disposal cell design and performance modeling,
or to suggest potential design changes.

Waiver of the 50 ft above groundwater TSCA siting requirement will encourage remediation of ORR
sites under CERCLA by providing a safe disposal alternative for TSCA mixed wastes and will reduce
overall risks and costs by eliminating the need to transport wastes to an off-site location.

Design requirements to prevent leachate generation and release of hazardous constituents to
groundwater stipulate that two or more liners, including a top liner and a bottom liner each with a leachate
collection and removal system will be installed [40 CFR 261.301(c) and Rules of the TDEC
1200-1-11-.06(14)]. The bottom liner will include a leak detection system. Facility design must also
provide for run-on/runoff control systems and wind dispersion control systems [40 CFR 264.301 (g), (h),
and (i) and Rules of the TDEC 1200-1-11-.06(14)(b)]. Response actions for sump leaks must also be in
place [40 CFR, 264.304 and Rules of the TDEC 1200-1-11-.06(14)(e)]. Requirements to design the
facility so that long-term isolation, compliance with performance objectives, and avoidance of site
degradation through erosion are also ARAR [Rules of the TDEC 1200-2-11-.17(2)].

Site Preparation, Construction, and Excavation Activities.  These activities trigger various
requirements to prevent and minimize emission of radioactivity, fugitive dust, and stormwater runoff [Rules
of the TDEC 1200-3-11-.08(3) and 40 CFR 61.92; Rules of the TDEC
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1200-3-8-.01; and Rules of the TDEC 1200-4-10-.05(6); Rules of the TDEC 1200-4-10-.04 and 40
CFR 122] as enumerated in Table 2.7 and apply to all phases of selected remedy implementation.

Waste Generation/Management. Requirements for characterization and management of waste
will also be triggered in all phases of the selected remedy. Although the responsibility to properly
characterize waste sent to the on-site disposal facility rests with the individual projects, waste will also be
generated as a result of construction, operation, and closure of the on-site disposal facility. This waste must
be characterized and managed as RCRA, TSCA, and radioactive waste as appropriate.

Storage. RCRA-hazardous waste may be accumulated on-site provided that the containers meet
substantive requirements of 40 CFR 265.171-173, Subpart I and are properly marked as hazardous waste
[40 CFR 262.34 and Rules of the TDEC 1200-1-11-.03(4)]. Containers may be stored on-site provided
that container integrity is ensured and precautions to prevent release of the waste are taken per 40 CFR
171, 172, and 173(a) and Rules of the TDEC 1200-1-11-.05(9)]. In particular, the storage area may not
allow containers to be in prolonged contact with liquid from precipitation [40 CFR 264.175(c) and Rules
of the TDEC 1200-1-11-.06(9)(f)(3)]. PCBs and PCB items must be properly marked and stored in
containers per 40 CFR 761.65(c). PCB and PCB radioactive waste may be stored according to the
requirements in 40 CFR 761.65(b) for a PCB storage facility, or it does not have to meet those
requirements if it is stored in a RCRA compliant storage facility (40 CFR 761-65(b)(2)].

Waste Treatment/Disposal. As previously discussed, CERCLA differentiates between substantive
and administrative requirements. Some requirements that would be administrative for most CERCLA
response actions have been identified as ARARs for the selected remedy because they are necessary to
meeting substantive requirements for an operating disposal facility. Operation of the on-site disposal facility
will be in compliance with general facility requirements for security, inspection, training, construction quality
assurance, contingency planning, preparedness and prevention, and inventory as identified in Table 2.7.

RCRA-restricted waste may be land disposed only if it meets treatment standards or alternative
standards for hazardous waste [40 CFR 268 and Rules of the TDEC 1200-1-11-.10] and requirements
for particular waste forms and types [40 CFR 264.312, 264.313, and Rules of the TDEC
1200-1-11-.06(14)]. Hazardous waste may not be disposed of as free liquids and empty containers should
be reduced in volume (e.g., shredded, compacted) prior to disposal. LLW bearing uranium and thorium
shall be conditioned to minimize the generation and escape of biogenic gases [DOE Order
5400.5(IV)(6)(D)(l)].

Low-level waste must be placed to maintain package integrity and prevent void spaces and a buffer
zone of land shall be maintained beneath the disposal unit and between the unit and disposal
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boundary [Rules of the TDEC 1200-2-11-.17(3)]. Closure and stabilization measures must be carried out
as each disposal unit is filled and covered. A monitoring system to detect releases of radioactivity before
they leave the site boundary shall be conducted throughout operations [Rules of the TDEC
1200-2-11-.17(4)].

Bulk PCB remediation waste and other PCB cleanup wastes may be disposed of in a RCRA-
compliant land disposal facility or a chemical waste landfill [40 CFR 761.61(a)(5)] or by performance or
risk-based disposal options per 40 CFR 761.61 (b)(2) as may PCB bulk product waste [40 CFR
761.62(a)].

Closure and Postclosure Requirements. After a disposal cell is filled to capacity, pursuant to
RCRA, it must be covered with a final cover designed and constructed to provide long-term minimization
of liquid migration through the capped area; function with minimum maintenance; promote drainage and
minimize erosion or abrasion of the cover; and accommodate settling and subsidence so that the cover's
integrity is maintained. Additionally, the cap must have a permeability less than or equal to the permeability
of any bottom liner system or natural subsoils present to keep water and leachate from collecting in the
waste. [Rules of the TDEC 1200-1-11.06(14)(a); 40 CFR 310(a)]. Similar requirements are found in
Rules of the TDEC 1200-2-11-.17 for closure of a low-level waste facility. TSCA regulations do not
specifically address capping individual cells or the chemical waste landfill, however, EPA guidance indicates
that closure of a chemical-waste landfill should parallel closure requirements under RCRA (EPA 1990).

Maintenance and monitoring of the waste containment system [40 CFR 264.3 10(b) and Rules of
the TDEC 1200-1-11-.06] and operation of a groundwater monitoring system [40 CFR 264.97, Rules
of the TDEC 1200-1-11-.06 and 1200-2-11-.17(4)] are required during the postclosure period. Per
RCRA, postclosure care must begin after closure and must continue for 30 years. Extended periods for
facility monitoring will be addressed in the LUCIP. Additional requirements for detection monitoring are
included in 40 CFR 264.98. The CERCLA process provides for a 5-year review process for waste that
is left in place as a result of the remedy selected. The EPA regional administrator may shorten or extend
the postclosure care period based on consideration of continued protection of human health and the
environment. TDEC Radiation Protection Standards also require a postclosure monitoring program capable
of providing early warning of radionuclide release before radionuclides leave the facility site boundary
[Rules of the TDEC 1200-2-11-.17(4)(d)]. Postclosure care requirements for landfills [Rules of the TDEC
1200-1-11-.06(14); 40 CFR 264.310(b)] also include long-term maintenance of the cover, run-on and
run-off diversions systems, etc.

Off-Site Disposal of Wastes. The DOT regulations for hazardous materials include requirements
for marking labeling, placarding, and packaging. Rules of the TDEC 1200-1-11-.03 (40 CFR 262) require
generators to ensure and document that the hazardous waste they generate is
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properly identified and transported to a treatment, storage, and disposal facility. Specific requirements are
given for manifesting [Rules of the TDEC 1200-1-11-.03(3); 40 CFR 262.20!23], packaging, labeling,
marking, and placarding [Rules of the TDEC 1200-1-11-.03(4); 40 CFR 262.30!33]. In addition, there
are record-keeping and reporting requirements [Rules of the TDEC 1200-1-11-.03(5); 40 CFR
262.40!43]. Pretransport requirements reference the DOT regulations under 49 CFR 172, 173, 178, and
179.

CERCLA Sect. 121(d)(3) requires that the off-site transfer of any hazardous substance, pollutant,
or contaminant generated during CERCLA response actions be to a facility that is in compliance with
RCRA and applicable state laws. EPA has established the procedures and criteria for determining whether
facilities are acceptable for the receipt of off-site waste at 40 CFR 300.440.

Any generator who relinquishes control of PCB wastes by transporting them to an off-site disposal
facility must comply with the applicable provisions of TSCA (40 CFR 761.207 et seq.). Once wastes
generated from a CERCLA response action are transferred off site, all administrative as well as substantive
provisions of all applicable requirements must be met.

DOE’s policy is to treat, store, and in the case of LLW, dispose of waste at the site where it is
generated, if practical, or at another DOE facility if on-site capabilities are not practical and cost effective.
The use of non-DOE facilities for storage, treatment, and disposal of LLW may be approved by ensuring,
at a minimum, that the facility complies with applicable federal, state, and local requirements and has the
necessary permit(s), license(s), and approval(s) to accept the specific waste [DOE M 435.1-1(I)(2)(F)(4)].

COST-EFFECTIVENESS

For the low-end waste volume scenario, the present worth costs for the on- and off-site disposal
alternatives are $99.8 million and $133.4 million, respectively. For the high-end scenario, present worth
costs for the on- and off-site alternatives are $167.5 million and $450.1 million. The low-end present worth
cost differential of $34 million falls within the level of accuracy of the cost estimate and is not very
significant. However, the high-end present worth cost differential of $283 million indicates the possibility
of significant per-unit and overall disposal cost savings for greater waste volume.

It is very likely that the waste volume ultimately requiring disposal will be significantly above the
low-end volume used for the FS. The projected future waste volume presented in the Ten Year Plan, which
was used as the basis for the low-end volume, was increased in the documents that consecutively
superseded the Ten Year Plan. Based on project-specific waste volume revisions in these documents, the
minimum amount of waste requiring disposal is estimated at 280,000 yd3, a significant increase from the
223,000 yd3 used for the low-end scenario cost comparison in the FS.
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Furthermore, it is likely that there will be projects not included in these documents that will generate waste
in the future. To the extent the readily available disposal capacity provided by the on-site disposal facility
allows more protective measures to be implemented at individual sites (i.e., those requiring excavation),
additional waste requiring disposal may also be generated.

Based on the most reasonable expectations for future ORR CERCLA waste volumes requiring
disposal, the selected remedy is the most cost-effective alternative and offers considerable economy of
scale savings for future waste disposal when compared to the off-site disposal alternative. Because of state
equity issues and the uncertain future availability of commercial facilities, it also provides the assurance of
future waste disposal capacity that off-site disposal cannot offer. Any interruption to future shipping
schedules from the loss of disposal capacity under a large scale off-site shipping and disposal campaign
would result in significant additional costs associated with interim waste storage and procurement of
alternate disposal facilities.

USE OF PERMANENT SOLUTIONS AND ALTERNATIVE TREATMENT 
TECHNOLOGIES TO THE MAXIMUM EXTENT PRACTICABLE

The selected remedy represents the maximum extent to which permanent solutions can be used.
Construction, operation, closure, and continued monitoring and maintenance of a disposal cell is the most
permanent solution practicable for the disposal of CERCLA waste that will be generated from the cleanup
of ORR. Of the remediation alternatives considered, it provides the best balance of trade-offs with respect
to long-term effectiveness and permanence; reduction of toxicity, mobility, or volume through treatment;
short term-effectiveness; implementability; and cost. Over the long term, this solution is expected to perform
effectively and continue to be protective with minimal maintenance. Long term-institutional controls will be
continued for an indefinite period to monitor and ensure the effectiveness of the remedy. Because waste
generators will be responsible for waste segregation and treatment (if required) before disposal, specifying
alternative treatment or resource recovery technologies is beyond the scope of this remedy. These issues
will be addressed at the OU-or site-specific level.

PREFERENCE FOR TREATMENT AS A PRINCIPAL ELEMENT

This remedy does not directly meet the statutory preference for treatment as a principal element
because it does not establish waste treatment requirements; however, some waste streams will require
treatment to meet the disposal facility WAC.
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DOCUMENTATION OF SIGNIFICANT CHANGES

DOE, EPA, and TDEC reviewed all written and verbal comments submitted during the public
comment period. Upon review of these comments, the three parties determined that no significant changes
to the selected remedy, as originally identified in the proposed plan, were necessary.
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RESPONSIVENESS SUMMARY

Oak Ridge Reservation Environmental Management Site Specific Advisory Board Comments

 “The ORREMSSAB continues to support the preferred alternative for construction of a Valley
for facility in East Bear Creek Valley for disposal of most of the waste resulting from CERCLA remediation
activities on the Oak Ridge Reservation (ORR). The proposed facility should not be considered as a new
contamination source but rather as a safer alternative to leaving contaminated materials in their present
uncontained locations.

Disposal of waste on site reduces the risk and cost associated with transportation elsewhere. It 
eliminates the uncertainty associated with the waste disposal policies of other states, and it contributes to
a timely and efficient remediation program. Furthermore, it sends the message that Oak Ridge accepts
responsibility for waste it can accommodate and wants to minimize the amount and kinds of waste it ships
to other facilities.    

The proposed facility must safely isolate contaminated material from the environment. It must be
designed, constructed, and operated to meet site-specific waste acceptance criteria.
       

In addition, the public must be assured that closure plans and a long-term maintenance and
stewardship program are in place.

The Proposed Plan

Description of the waste acceptance criteria (WAC) and the promise that “the WAC will be
finalized in a post-ROD primary document ...” (pp. 13 and 15) do not address the issues raised in two
public meetings. The stakeholders expected the proposed plan to have a definitive statement of the WAC
or at least a statement of the criteria for their determination. The general reference to the RI/FS and the
addendum is not adequate. Furthermore, we expect that the WAC, when agreed to by TDEC, EPA, and
DOE, will allow the remediation program to proceed in a reliable and cost-effective manner.”

DOE Response:  Final WAC will be developed in coordination with EPA and TDEC and
will be established in design documents developed after a final ROD is issued. As discussed in
the RI/FS and proposed plan completed in support of this project, WAC will be established to
ensure that the facility will only accept wastes that it can manage safely. More specifically, WAC
will be developed to ensure that no release from the facility will present unacceptable risk to
groundwater or surface water resources at the facility and to ensure that other
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operational activities present no significant hazards to human health or the environment. The
draft WAC and the methodology for its determination and application is included as Appendix B
of this ROD.

“The ORREMSSAB understands that the Proposed Plan will be revised to accommodate
comments. However, we expect more complete treatment of the following items in the ROD.”

DOE Response:  The proposed plan, which has been approved by both TDEC and EPA,
was issued in final form and thus will not be revised. Comments received by DOE on the proposed
plan are included and addressed in the Responsiveness Summary in the ROD.

“The Record of Decision

The following comments for the ROD are based on areas/issues in the Proposed Plan that we
believe require additional or modified treatment.”

• [SSAB1]“Because the facility will be located in a fairly small drainage basin, the design should
accommodate the expected effects of a 1000-year flood (e.g., erosion and material dispersal).”

DOE Response:  DOE has included the commitment to evaluate the effects of a
1000-year flood on the disposal cell design in the “Disposal Cell Design” of the ROD
section (pages 2-41 and 2-42). Requirements being placed on the designer will include
demonstration that the facility will withstand environmental forces for 1000 years; this
includes the 1000-year flood event. This assessment will be a part of the post-ROD
“Remedial Design Report.”

• [SSAB2]“Please clarify how on-site or off-site disposal options will be evaluated in ...
site-specific RODs or other decision documents for all future response actions requiring waste
disposal.”

DOE Response:  “Scope and Role of Action” (pages 2-10, and 2-11) explains that
ORR remedial decisions, including decisions regarding the disposition of remediation
wastes, will be made at the site, operable unit, or watershed unit following evaluation
of alternatives in the appropriate CERCLA documentation. It also states that this
evaluation process will include the public and the decisions will be agreed upon by the
regulators. Individual RODs for these areas to be cleaned up will indicate what is to
be removed and what fraction of the waste can go into the disposal facility. These
RODs will be signed by DOE and the regulators.
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• [SSAB3]“The location of the soil borrow pit should be shown on Figure 1 or its equivalent.
In addition, please describe or provide specific references for restoration of the borrow area.”

DOE Response:  Figure 2.4 on page 2-21 shows the location of the West End Borrow
Area. The discussion of the use of the West End Borrow Area as a potential source
of cell construction material (page 2-23) includes the statement that the area affected
by removal of material for use in constructing the disposal cell will be stabilized,
regraded, and revegetated. Specific restoration of the West End Borrow Area will be
defined during design and construction when construction needs are more accurately
determined. Final Environmental Assessment Y-12 RCRA Closure Initiation Projects
(Lee Wan & Associates, Inc. 1988) assesses environmental impacts of developing
borrow areas to support closure of several ORR waste disposal areas. It has been
approved by DOE-ORO. It contains requirements for restoration of the West End
Borrow Area to a natural appearance upon completion of borrow activities.

• [SSAB4]“We believe DOE policy allows off-site shipment of waste only to federal and/or
state-licensed facilities. The discussion on page 4 does not include such as policy. Please
include it in the ROD.”

DOE Response:  The ROD references DOE-approved, or as appropriate, EPA-
approved off-site disposal facilities. DOE approval of any off-site disposal would 
include documentation that facilities are appropriately permitted and/or licensed.

• [SSAB5]“We do not agree that either alternative ‘... supports sitewide cleanup of the ORR
by assuring timely disposal capacity’ (p. 4). As previously stated, we believe that only on-site
disposal assures timely disposal. Please include the uncertainty associated with off-site disposal
in the ROD.”

DOE Response:  DOE believes that timely disposal could be assured under both the
on-site and off-site disposal alternatives; however, concerns about the continued
availability-of off-site disposal facilities for the duration of the waste generation are
discussed in “Implementability” in the “Summary of Comparative Analysis of
Alternatives” section.

• [SSAB6]“In the discussion of cell design on page 13, the extremely long life of the
contaminants and, thus, the long life of the waste cell should be stated explicitly. The ARARs
require long-term effectiveness to be addressed, but we would like to see the issue stressed
in the ROD. “
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DOE Response:  DOE recognizes that some contaminants placed in the disposal cell
Will be hazardous for many thousands of years. Because of this DOE will assure
protection of human health and the environment from these hazards by emphasizing
three complimentary activities. First, the facility will be designed to effectively isolate
waste from the environment for generations. It will comply with or exceed ARARs,
which require stability and assessment of events with long return periods such as
earthquakes and floods. Second, DOE realizes that there is a potential for
contaminants to be released from the disposal cell while they are still hazardous. To
assure  protection, DOE is developing limits on the contaminants WAC that restrict
wastes to those that will not pose an unacceptable risk to human health and the
environment should they ever migrate from the cell. Finally, the selected remedy
includes long-term surveillance and maintenance to assist in isolating the waste from
the environment. These three points are included in the “Description of the Selected
Remedy” (in Part 1), in the “Selected Remedy” (in Part 2), and the importance of a
risk/toxicity-based WAC to the protection of human health and the environment is
presented in Appendix B.

• [SSAB7]“The ARARs for disposal cell design are listed in Appendix B. Please number the
ARARs and provide reference in the text to those that are important for design of this ORR
waste facility.”

DOE Response:  Text in the “Compliance with ARARs” section identifies and
explains  major chemical-specific, location-specific, and action-specific ARARs.
ARARs affecting design are included as “Disposal Siting and Design Requirements”
in the “Action-specific ARARs” section. Also, the post-ROD “Remedial Design
Report” will contain a crosswalk of all ARARs, including the design ARARs to
specific design components. This document will be reviewed and approved by EPA and
TDEC.

• [SSAB8]“As discussed above, even if specific WAC are yet to be developed (p. 15), the
criteria upon which they will be based must be clearly stated in the ROD.”

DOE Response:  See previous response related to final WAC development.

• [SSAB9]“Please describe how waste will be evaluated relative to the WAC.”

DOE Response:  Appendix B of the ROD, “Draft Waste Acceptance Criteria,”
contains a summary of how risk/toxicity-based WAC are derived and references a
“WAC Attainment Plan” currently being developed. Implementation of this plan will
ensure only waste that complies with the WAC will be disposed in the cell. As
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described in Appendix B of the ROD and Addendum to Remedial
Investigation/Feasibility Study for the Disposal of Oak Ridge Reservation
Comprehensive Environmental Response, Compensation, and Liability Act of 1980
Waste (DOE/OR/02-1637&D2/A1), the three-step WAC control process for the on-
site disposal cell consists of: (1) establishment of risk-based, contaminant-specific
levels; (2) sum of fractions applied to assess risk from waste streams with multiple
contaminants; and (3) volume-weighted sum of fractions applied to assess risk from
entire disposal cell.

• [SSAB10]“The ROD should include plans for keeping long-term records of the origin,
composition, location, and date of disposal of waste within the facility.”

DOE Response:  ARARS for postclosure care of the facility (pages 2-83 to 2-89)
require records be submitted to the local zoning authority that document the type,
location, and quantity of wastes in the cell and location and dimensions of the cell.
Documentation requirements for this information will be outlined in the
“Environmental Compliance Plan” and specifically defined in the “Waste
Management Plan,” which will be written by the disposal facility operator and will be
the basis for compliance with these ARARs. Also, the collection, analysis, and
recording of data related to waste origin, composition, date and location of disposal,
and associated QA/QC activities are an integral part of the WAC attainment process.
Procedures, documentation, and record-keeping requirements will be Included in the
“WAC Attainment Plan.” Additionally, the LUCIP, currently being developed in
conjunction with this ROD, will consider long-term record keeping requirements.

• [SSAB11]“The schedule for closure of the facility when the CERCLA program is complete
(p. 16) provides a basis for long-term stewardship planning, but it does not address provisions
for a temporary cap and drainage system to control water infiltration in the interim.”

DOE Response:  The facility operator will be contractually required to install a
temporary (interim) cover to be installed as waste reaches its maximum elevation; a
final cover will be installed directly above the interim cover during cell closure
(following completion of all disposal activities) (see Fig. 2.6, page 2-43). A drainage
system to control water in the interim will consist of contouring inside the disposal cell
to segregate and minimize water that contacts the placed waste. This water, along with
leachate generated during operations, will be treated, if required. Water failing inside
the cell and not contacting waste will be collected in lined basins, tested, and, if
appropriate, released to Bear Creek. The long-term stewardship
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planning will include collection and treatment of leachate and maintenance of the
final cover, which will then include the interim cover.

• [SSAB12]“The discussion of stewardship/institutional controls (p. 15) should provide more
detail, particularly regarding how access to the disposal site will be restricted. Continued
support of an on-site disposal cell depends on a credible discussion of long-term stewardship
in the ROD. We remind DOE that the Stakeholder Report on Stewardship (July 1998)
provides a sound approach for design/implementation of a stewardship program. The ROD
should incorporate such information, including provision for adequate long-term funding for
stewardship/institutional control for the waste disposal facility.”

DOE Response:  Comment noted.

Local Oversight Committee Comments

“The Oak Ridge Reservation (ORR) Local Oversight Committee, Inc. (LOC) supports the
construction of a disposal facility in Bear Creek Valley designed for waste resulting from CERCLA
remediation efforts on the ORR. The LOC has previously endorsed this facility in the form of a resolution
(R98117): A RESOLUTION TO ENDORSE THE CONSTRUCTION OF AN OAK RIDGE
RESERVATION LOW-LEVEL/MIXED-WASTE DISPOSAL FACILITY. This resolution was transmitted
by letter to Mr. James Hall on June 29, 1998.

An on-site facility has many benefits: reduced risk, lowered transportation costs, less
uncertainty of disposal in other locations, improved efficiency of the remediation program, and
demonstrated responsibility by Oak Ridge for a significant portion of its own waste.

The following specific comments are offered by the LOC Citizens’ Advisory Panel (CAP). The
LOC Board has not had the opportunity to review and approve these, and so they should be considered
as submitted by the CAP only.”

• [LOC1] “The design should take into consideration the possible effects of a 1000-year flood,
due to the small drainage basin.”

DOE Response:  DOE has included the commitment to evaluate the effects of a
1000-year flood on the disposal cell design in the “Disposal Cell Design” of the ROD
section (pages 2-41 and 2-42). Requirements being placed on the designer will include
demonstration that the facility will withstand environmental forces for 1000 years; this
includes the 1000-year flood event. This assessment will be a part of the post-ROD.
“Remedial Design Report.”
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• [LOC2] “The soil borrow-pit location and plans for restoration should be described.”

DOE Response:  Figure 2.4 on page 2-21 shows the location of the West End Borrow
Area. The discussion of the use of the West End Borrow Area as a potential source
of cell construction material (page 2-23) includes the statement that the area affected
by removal of material for use in constructing the disposal cell will be stabilized,
regraded, and revegetated. Specific restoration of the West End Borrow Area will be
defined during design and construction when construction needs are more accurately
determined. Final Environmental Assessment Y-12 RCRA Closure Initiation Projects
(Lee Wan & Associates, Inc. 1988) assesses environmental impacts of developing
borrow areas to support closure of several ORR waste disposal areas. It has been
approved by DOE-ORO. It contains requirements for restoration of the West End
Borrow Area to a natural appearance upon completion of borrow activities.

• [LOC3] “The expected life-cycle of the facility should be clearly stated due to the long life of
the contaminants.”

DOE Response:  DOE recognizes that some contaminants placed in the disposal cell
will be hazardous for many thousands of years. Because of this DOE will assure
protection of human health and the environment from these hazards by emphasizing
three complimentary activities. First, the facility will be designed to effectively isolate
waste from the environment for generations. It will comply with or exceed ARARs
which require stability and assessment of events with long return periods such as
earthquakes and floods. Second, DOE realizes that there is a potential for
contaminants to be released from the disposal cell while they are still hazardous. To
assure  protection, DOE is developing limits on the contaminants (WAC) that restrict
wastes to those that will not pose an unacceptable risk to human health and the
environment should they ever migrate from the cell. Finally, the selected remedy
includes long-term surveillance and maintenance to assist in isolating waste from the
environment. These three points are included in the “Description of the Selected
Remedy” (in Part 1), in the “Selected Remedy” (in Part 2), and the importance of a
risk/toxicity-based WAC to the protection of human health and the environment is
presented in Appendix B.

• [LOC4]“Appendix B lists the ARARs, but the important ones considered for the design are
not highlighted.”

DOE Response:  Text in the “Compliance with ARARs” section identifies and
explains major chemical-specific, location-specific, and action-specific ARARs.
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ARARs affecting design are included as “Disposal Siting and Design Requirements” in
the “Action-specific ARARS” section. Also, the post-ROD “Remedial Design Report”
will contain a crosswalk of all ARARs, including the design ARARs to specific design
components. This document will be reviewed and approved by EPA and TDEC.

• [LOC5]“The CAP accepts the DOE’s statement that the waste acceptance criteria (WAC) will
not be finalized until specified in a post-ROD primary document. Since the WAC are yet to be
developed, the steps to accomplish this should be clearly stated in the ROD. There should also be
some discussion of the WAC application to incoming waste.”

DOE Response:  Appendix B of the ROD, Draft Waste Acceptance Criteria,” contains
the bases for the development of the WAC and a summary of how risk/toxicity-based
WAC are derived. It references a “WAC Attainment Plan” that is currently being
developed. Implementation of this plan will ensure only waste that complies with the WAC
will be disposed in the cell. As described in Appendix B of the ROD and Addendum to
Remedial Investigation/Feasibility Study for the Disposal of Oak Ridge Reservation
Comprehensive Environmental Response, Compensation, and Liability Act of 1980 Waste
(DOE/OR/02-1637&D2/A1), the three-step WAC control process for the on-site disposal
cell consists of: (1) establishment of  risk-based, contaminant-specific levels; (2) sum of
fractions applied to assess risk from waste streams with multiple contaminants; and (3)
volume-weighted sum of fractions applied to assess risk from entire disposal cell.

• [LOC6]“The stewardship discussion should be more precise and requires some detailed comments
in the ROD. DOE should develop a stewardship program using the approach specified in the
Stakeholder Report on Stewardship (July 1998) as a template. The CAP is particularly concerned
about long-term postclosure funding for this waste facility.”

DOE Response:  Comment noted.

• [LOC7]“Note that Appendix A contains errors, the location of the receptor, for example.”

DOE Response:  The composite analysis (Appendix A of the Proposed Plan for the
Disposal of Oak Ridge Reservation Comprehensive Environmental Response,
Compensation, and Liability Act of l980 Waste) was written in 1997 and based on the
Bear Creek Valley watershed CERCLA documentation that existed at that time, as well
as the RI/FS evaluating on-site disposal. Since the composite analysis was performed,
remediation alternatives for the Bear Creek Valley watershed were slightly modified
before being approved by the regulators and the receptors used to
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develop the risk/toxicity-based WAC for the on-site disposal cell were relocated.
The final two paragraphs in Section 1, “Summary and Conclusions,” of the
composite analysis explain this and state that the conclusions drawn remain valid.

“The LOC is a non-profit regional organization funded by the state of Tennessee and established
to provide local government and citizen input into the environmental management and operation of the DOE
ORR. The Board of Directors of the LOC is composed of the county executives of Anderson, Knox,
Loudon, Meigs, Morgan, Rhea, and Roane counties; the mayor of the city of Oak Ridge; and the chairs
of the Roane County Environmental Review Board, the city of Oak Ridge Environmental Quality Review
Board, and the CAP. The CAP has up to 20 members with diverse backgrounds who represent the greater
ORR region.”

City of Oak Ridge

“Enclosed is a copy of Resolution Number 4-42-99 as unanimously adopted by the Oak Ridge
City Council during its regular meeting on April 5, 1999. This resolution places the Council on record as
conditionally supporting the construction of an on-site disposal facility in East Bear Creek Valley near the
Y-12 complex in Oak Ridge for disposal of low-level radioactive and hazardous wastes that will result from
future cleanup of the Oak Ridge Reservation.

Please see that the City’s position, as described in the attached resolution, is included in all considerations
of this matter.

RESOLUTION

WHEREAS, the U.S. Department of Energy (DOE) has conducted a feasibility study to     
evaluate alternative strategies for disposal of low-level radioactive and hazardous wastes that will result
from future cleanup of the Oak Ridge Reservation (ORR) pursuant to the Comprehensive Environmental
Response, Compensation, and Liability Act of 1980 (CERCLA); and

WHEREAS, the DOE, the U.S. Environmental Protection Agency (EPA) and the Tennessee
Department of Environment and Conservation (TDEC) have issued the Proposed Plan for the Disposal
of Oak Ridge Reservation Comprehensive Environmental Response, Compensation, and Liability
Act of 1980 Waste, DOE/0R/01-17161&D3, to provide an opportunity for public input in the remedy
selection; and

WHEREAS, the preferred alternative as described in the proposed plan is the construction
of an on-site disposal facility in a brownfield area in East Bear Creek Valley near the Y-12 complex, which
is within the corporate limits of the City of Oak Ridge; and
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WHEREAS, the DOE proposes to apply strict waste acceptance criteria to ensure eligibility for
disposal in the on-site facility for the protection of human health and the environment; and

WHEREAS, it would be better for the City in the long term if no waste remained on the ORR
following remediation; however, the City recognizes that it would be cost prohibitive to the United States
to eliminate all of the waste and contamination hazards on the ORR, and that some hazards will persist even
if all remedial waste were disposed offsite; and

WHEREAS, consolidation of remediation wastes in a well-designed onsite disposal facility would
significantly reduce the cost of environmental cleanup and the potential human health and environmental
risks, when compared to the uncertainties associated with availability of off-site disposal; and

WHEREAS, the City’s Environmental Quality Advisory Board (EQAB) has analyzed the proposed
plan and recommended adoption of the proposed plan provided that the DOE mitigate some of the
possible adverse consequences for the City of Oak Ridge; and”

[COOR1] “WHEREAS, the EQAB recommends that monies saved by disposing of CERCLA
waste locally instead of sending it out of state be spent in Oak Ridge on activities such as accelerating
cleanup projects, conducting more extensive cleanups, funding long-term stewardship of waste sites, and
supporting Oak Ridge’s economic development.”

DOE Response:  Comment noted.

[COOR2] “WHEREAS, the EQAB also recommends that a mechanism be established to assure
funding for perpetual care of the facility, such as requiring DOE to pay a fee into a state-managed
investment account for every cubic foot of material placed in the cell. Financial assurance should be
provided not only for routine maintenance activities, but also to cover the potential costs of contingencies,
including the cost of compensation for any parties harmed by unexpected failures and emergency response
capabilities of the City.”

DOE Response:  Comment noted.

[COOR3] “WHEREAS, the EQAB also recommends that funding be provided to compensate
Oak Ridge, now and in the future, for economic losses and costs related to the negative public perceptions
associated with the presence of the disposal facility and other residual contamination. Compensation is
needed both for opportunities lost due to negative public perceptions and for the costs of public education
efforts to counter negative perceptions.”

DOE Response:  Comment noted.
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[COOR4] “WHEREAS, the EQAB also recommends that DOE consider using this facility for
disposal of modest quantities of newly generated ORR wastes that are similar to the waste generated by
CERCLA activities. If some operations wastes can be safely disposed onsite, creation of onsite disposal
capacity could assist the United States’ missions in Oak Ridge and help assure Oak Ridge’s future
well-being by holding down the costs of ongoing and future federal R & D and production activities here.”

DOE Response:  Comment noted.

“WHEREAS, the City understands that the recommended mitigation measures may require
congressional authorization and/or promulgation of new regulations, but deems these measures necessary
if Oak Ridge is to accept the permanent presence of radioactive and hazardous waste; and

WHEREAS, the City Manager concurs with the recommendations ofEnvironmental Quality
Advisory Board.

NOW, THEREFORE, BE IT RESOLVED BY THE MAYOR AND COUNCILMEN OF THE
CITY OF OAK RIDGE, TENNESSEE:

That the recommendations of the Environmental Quality Advisory Board as described herein, and
as endorsed by the City Manager, are approved and are to be transmitted to the U.S. Department of
Energy, the U.S. Environmental Protection Agency, and the Tennessee Department of Environment and
Conservation as the official position of City Council; and

BE IT FURTHER RESOLVED that the Governor and Tennessee Congressional Delegation are
urged to promote and adopt the legislative and administrative changes required to implement the mitigation
measures described herein.

This the 5th day of April 1999.”

Tennessee Department of Environment and Conservation, Division of Radiological Health

“Thank you for the opportunity to comment on the Proposed Plan for the Disposal of Oak Ridge
Reservation CERCLA Waste. The Tennessee Division of Radiological Health has the following comment.”

[TDEC-RAD] “In Appendix B, the ARARs for this proposal, the Tennessee Department of Environment
and Conservation Low Level Waste requirements 1200-2-11 are listed as relevant and appropriate
rather than as applicable requirements. EPA defines “applicable requirements” as “those cleanup
standards, controls, and other substantive, environmental protection requirements,
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criteria, or limitations promulgated under federal or state law that specifically address a hazardous
substance, pollutant, or contaminant, remedial action, location or other circumstance...” (Sect. 300.400(g)).
Based on this, the TDEC Low Level Waste requirements are applicable requirements for the radioactive
materials involved in this action and should be designated as such in this document. This opinion is
buttressed by the EPA/CERCLA actions at other sites, e.g., Maxey Flats in KY.”

DOE Response:  The Rules of the TDEC 1200-2-11 are applicable by their terms only to
commercial low level waste disposal facilities regulated under authority of the NRC. In the state
of Tennessee, such regulatory authority is administered by TDEC as an agreement state per
authorization by the NRC. NRC regulatory authority does not extend to the DOE on-site disposal
facility, as DOE has been delegated authority for control of its nuclear material, per the Atomic
Energy Act of 1954. Thus, requirements of the Rules of the TDEC 1200-2-11 are not applicable
to the on-site cell. However those requirements were determined to be relevant and appropriate
to the on-site disposal cell, consistent with 40 CFR 300.5. Note that by incorporation into the
ROD, signed by the EPA, TDEC, and DOE, all ARARs, become legally binding. The remedial
action must be undertaken in compliance with these requirements.

Envirocare of Utah, Inc.

“Attached are Comments on the Proposed Plan for Disposal of Oak Ridge Reservation CERCLA Waste.
Comments are also included on the Feasibility Study which supports the proposed plan. Thank you for the
opportunity of commenting.

Our review indicates that a more thorough cost analysis is needed to fairly consider the on-site versus
off-site costs. The information we have provided indicates that off-site can be done at a cost less than
on-site. Further, there are significant environmental benefits based on the location of the Envirocare Site.
We look forward to working with you to help find the best solution to your waste disposal needs.”

“Comments for the Proposed Plan on the Disposal of Oak Ridge
 Reservation CERCLA Waste”

1. [Envirocarel] “The costs for off site transportation and disposal were evaluated and are shown in
Table (1) Off-Site Costs. The onsite costs should be increased to account for the additional
capacity needed to properly dispose of debris. Debris will require three to ten times its volume for
disposal (See Specific Comment). Table (2) On-Site Costs lists the impacts of debris on disposal
costs.”
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DOE Response:  DOE believes that the conclusions from the RI/FS remain valid based
on the information presented.  That is, the total cost of the on-site waste disposal
alternative remains essentially equal to that for the off-site waste disposal alternative for
the RI/FS low-end volume  scenario, and the total cost of on-site disposal compared to
that of off-site disposal remains considerably lower (approximately one-half) at the RI/FS
high-end volume.  These conclusions  are further supported by updated information
regarding waste volumes and types.

The cost criterion is only one of nine CERCLA evaluation criteria that must be considered
when evaluating remedial actions, per the NCP. Based on the information presented in
the RI/FS, the on-site disposal alternative appears to be the best alternative when
evaluated under the CERCLA criteria. This evaluation includes the modifying criteria of
state acceptance and community acceptance.

2. [Envirocare2] “The determination on cost can best be resolved through both on and off site
alternatives in the ROD. After the ROD is approved, a procurement process considering on site
and off site alternatives would provide the competition necessary to ensure the best price and
alternative to be chosen.”

DOE Response:  The analysis completed to date indicates that construction of an on-site
disposal facility will be more cost-effective than relying on off-site disposal for future
CERCLA remediation waste. Thus, this ROD calls for construction of an on-site disposal
facility. However, this ROD does not preclude disposal of remediation wastes off-site.
Future RODs for sites to be remediated will identify on a case-by-case basis a selected
approach managing waste generated pursuant to those RODs. If presented with a lower
cost alternative for management of these wastes, DOE retains the option of procuring
such services. While analysis conducted in support of this ROD indicates that on-site
disposal is potentially much less expensive, please note that cost is not the sole criterion
for this decision.

3. [Envirocare3] “Page H-5 of FS-Slight difference in the amount of waste needed for disposal
between off site and on site. No reason to expect swell to be different.”

DOE Response:  Estimates for the amount of contaminated waste on ORR are “in place”
volumes and will “swell” when removed from the ground or buildings. Swell factors of 20
percent (see RI/FS, pages H-29 and H-30) were  applied during the development of the
off-site disposal alternative cost estimate because DOE would be charged for the total
volume of waste requiring transportation and disposal.
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Waste volumes plus swell (the same swell factors as assumed for off-site disposal) were
considered in the on-site disposal alternative. Also, under the on-site disposal alternative,
the FS assumed that 5 percent of the total volume of waste removed from the ground or
buildings would not meet the WAC for an on-site disposal facility and require off-site
disposal. Waste volumes accounting for swell and the amount of waste requiring off-site
disposal were used to predict the capacity of a disposal cell. For example, the capacity of
a cell to dispose of the 223,000 yd 3 of “in-place” waste was estimated to be 357,000 yd
3 (see Sect. 7.2.2 of the RI/FS). The cost estimate for on-site disposal was based on
constructing appropriately sized cells for the low- and high-end waste volumes and
estimating the costs. The costs of the on-site alternative were not estimated by
multiplying a unit rate by waste volumes.

4. [Envirocare4] “Page H-5 of FS - Estimate assumed that LLW would be placed in intermodal
containers before shipment to Envirocare. A less costly alternative would be to consider bulk
movement of the material into gondola cars for shipment.”

DOE Response:  During the FS, several potential off-site transportation scenarios were
developed and evaluated. The least expensive scenario was then included in the  FS off-
site alternative. The shipping approach proposed in this comment was evaluated. It was
not the least expensive because all waste would be “double-handled” (that is, loaded into
trucks at the sites being remediated, and then transferred to gondola cars at the railhead).
The scenario in the comment would have been less expensive if all sites being remediated
had adjacent rail access and waste could be loaded directly into gondola cars.

5. [Envirocare5] “Why is the alternative estimated volumes different for the on-site disposal and
off-site disposal alternatives? These quantities should be nearly equal (within the 5% factor that is
considered excessive for the on-site WAC).”

DOE Response:  The same waste volumes were assumed for both on-site and off-site
disposal alternatives. However, in the case of on-site disposal, it was assumed that
approximately 5 percent of the total volume of remediation waste requiring disposal would
not meet the on-site facility WAC and thus would be shipped off site for disposal.
Therefore, after removing 5 percent of the volume, the remaining volume (223,000 yd 3)
plus swell resulting from removal, daily cover, and other associated codisposed materials
(i.e., clean soil berms, etc.) was used to estimate the total volume of the on-site disposal
cell required for both low-end and high-end volume scenarios (i.e., 357,000 yd 3 and 1.7
million yd  3 , respectively) for conceptual design and costing purposes.
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6. [Envirocare6] “A couple of costs/areas that may have been overlooked:

• Local regulatory concerns. “Will an Environmental Assessment be needed?”

DOE Response:  Local regulatory considerations, as well as Federal regulatory
considerations, have been included in the analysis of the on-site disposal alternative.
Specific portions of the Rules of the TDEC regarding disposal of low-level waste and
hazardous waste in the state of Tennessee have been incorporated in the applicable
or relevant and appropriate requirements for this CERCLA action. Consistent with
DOE policy is to incorporate NEPA values into the CERCLA process to the extent
practicable. Thus, no environmental assessment is required.

• “Contingency measures for possible future problems with on-site disposal, such as SW
contamination, cell liner rupture, future regulatory changes, etc.”

DOE Response:  Contingency measures have been adequately included in the on-site
disposal alternative. The cell will be designed to minimize the probability for releases.
The disposal facility will contain a leak detection system in the cell and be surrounded
with groundwater monitoring wells to continually assess the performance of the
facility. Finally, contingencies in the design will be available to mitigate shallow
groundwater contamination, should it occur.

• “Costs should be estimated for Leachate collection and treatment at the on-site facilities.”

DOE Response:  Requirements of both 40 CFR 761 and 40 CFR 264 (see Table 2.7)
mandate the installation of a leachate collection and removal system for a TSCA and
RCRA landfill, respectively. Thus, the cost of leachate collection and transportation
to a treatment facility has been included in the on-site disposal alternative (see RI/FS,
pages H-16 and H-17). Leachate treatment was assumed at DOE’s CNF, a facility
currently handling similar wastewaters. While the volume of leachate estimated to be
collected from the facility will add an incremental cost to DOE’s operation of the CNF,
its contribution is not expected to increase capacity requirements. Thus, the cost
impact to the on-site disposal alternative will be minimal.

• “Contingency Plan for the disposition of material that does not meet Envirocare’s WAC, such
as higher level nuclides. Additional storage costs? Alternate disposal (NTS) costs?”
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DOE Response:  Waste that could not be treated to meet a disposal facility WAC
would either be transported to another DOE-approved or, as appropriate, EPA
approved, off-site facility or placed in interim storage until treatment or disposal
capacity becomes available (see page 2-19 of the ROD). Only a very small percentage
of the total waste volume expected from remediation of ORR was predicted not to
meet the WAC of the on-site disposal facility. Disposal of this waste is not considered
a part of this action. The cost for this, however, was included in the cost estimate.

• “What about treatment costs? Would it be cheaper for an off-site facility to treat the waste
prior to disposal? This is not an option for the on-site alternative.”

DOE Response:  Waste treatment to meet the WAC is assumed to be the
responsibility of the generator, not the operator of the on-site disposal facility. Should
the generators determine that centralized waste treatment is more cost-effective, an
evaluation and decision will be made independently of this action.

7. [Envirocare7] “Assumptions that significantly affect total project costs:

• Davis-Bacon regulations regarding local prevailing wage rates will be in effect for all
construction and operation.

• Profit, fees, overhead, staff size, and management efforts are based on rates consistent with
private industry rather than government management and operations contracting.

• No contingency costs are added to the on-site disposal alternative cost estimate.”

DOE Response:  The on-site alternative was developed per DOE-ORO practices and
policy and consistent with the envisioned method of accomplishment. Davis-Bacon Act of
1931 wage rates were assumed to be in effect for construction and operation. Construction
of the facility has been identified as a “Privatization Project.” As a Privatization Project,
profit, fees, overhead, etc. should be consistent with private industry. Competition within
the private sector should assure this. No contingency costs are included in the estimate
for on-site disposal. This is consistent with remediation alternatives in other FSs for the
ORR. DOE does not present contingency cost in FS alternatives.
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8. [Envirocare8] “R. Doug McCoy of TDEC (Tennessee Department of Environmental and
Conservation): The state will not support delays to currently scheduled FFA (Federal Facility
Agreement) milestones for cleanup actions in order to build a disposal cell on the ORR.

Therefore, their assumption that they can store the waste on site until the disposal cell is
built is invalid” [Emphasis added.]

DOE Response:  Comment noted.

9. [Envirocare9] “Bulk material is less costly than packaged material. Why didn’t they look
into this option.”

DOE Response:  See response to Envirocare4 comment.

10. [Envirocare 10] “Current disposal at IWMF (Interim Waste Management Facility) averages about
$57 per cubic foot or $1,539 per cubic yard. The proposed CERCLA on-site facility alternative
is much cheaper.

The new facility would not operate under DOE Order 5820.2A, and would therefore not need
to follow all of the environmentally protective controls in place under this order. Therefore
a much lower degree of protection is afforded through this alternative than through disposal
at Envirocare’s facility, or even a DOE Waste Management Facility.” [Emphasis added.]

DOE Response:  DOE strongly disagrees with the statement, “Therefore a much lower
degree of protection is afforded through this alternative [on-site disposal] than through
disposal at Envirocare’s facility, or even a DOE Waste Management Facility.” DOE
policy requires demonstration of compliance and equivalent levels of protection between
CERCLA actions resulting in on-site disposal of radioactive waste and DOE Order
5820.2A. To satisfy this policy, DOE prepared Comparative Analysis of Performance
Assessment Requirements Under DOE Order 5820.2A and CERCLA Requirements for
Disposal of Low-Level Radioactive Waste in East Bear Creek Valley, Oak Ridge,
Tennessee. As documented in this analysis, performance requirements placed on the
on-site disposal facility meet or exceed the performance requirements in the DOE Order.

11. [Envirocare11] “It is stated in the Proposed Plan that “there will be future disposal costs at
individual sites over time that could equal or exceed costs under the two consolidated disposal
alternatives. Please clarify this statement.”
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DOE Response:  The statement cited in this comment was made in the context of the no
action alternative. The definition of the no-action alternative, which is provided on page
2-19 of this ROD, provides that no sitewide strategy for the disposal of waste from ORR
cleanup would be implemented. Therefore, as stated on page 2-35 of this ROD, “For
those CERCLA sites that select removal and disposal without the benefit of a coordinated
ORR-wide disposal program, transport costs and disposal fees could be higher because
each project would have to negotiate separate contracts for these services and there
would be no economies of scale.”

12. [Envirocare12] “Table 1 - Comparative Analysis Summary states in the Off-site disposal alternative
column under the short-term effectiveness evaluation criteria. “If wastes were shipped by truck,
risk from vehicular accidents would increase significantly.” This statement should not bear any
factor on the analysis between on-site and off-site alternatives since the waste shipped to an off-site
facility will be done by rail. Rail transportation constitutes a fraction of the risk posed by truck
transportation.”

DOE Response:  It is true that, statistically, rail transport constitutes less risk than truck
transport. However, the evaluation of truck transport to an off-site disposal facility is
relevant. Envirocare, although identified in the alternative as the “representative”
disposal facility, could possibly be replaced with another disposal facility (or facilities)
should the alternative be implemented. To fully evaluate off-site disposal, an evaluation
of truck transportation was appropriate and required.

13. [Envirocare13] “Does your costs for the onsite disposal alternative include the fee expected to be
imposed by the State of Tennessee for disposal of each cubic foot?”

DOE Response:  No.

14. [Envirocare14] “How will the cell design handle the mobile isotopes, Technetium 99, identified in
the Proposed Plan as having “high leach rates from existing sources and elevated environmental
mobility in groundwater and surface water.” The Plan also states, “Technetium 99 leaching from
the current pond sludges beneath the cap to groundwater intrusion cannot be ruled out.” What is
the cost of controlling the mobile isotopes and is this costs included in the on-site alternative costs?
The cost of managing mobile isotopes such as Technetium 99 at the off-site disposal alternative
location is already included in the disposal costs.”

DOE Response:  DOE recognizes that some contaminants placed in the disposal cell will
remain hazardous for many thousands of years. DOE also recognizes that some are very
mobile and have the potential to be released rapidly should a release occur (as
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evidenced by the composite analysis text describing contaminant fate and transport from
existing sources in Bear Creek Valley cited in this comment). Because of this DOE will
assure  protection of human health and the environment from  these hazards by emphasizing
three complimentary activities. First, the facility will be designed to effectively isolate waste
from the environment for generations. It will meet or exceed ARARs that require stability
and assessment of events with long return periods such as earthquakes and floods. Second,
DOE realizes that there is a potential for contaminants to be released from the disposal cell
while  they are still hazardous. To assure protection, DOE is developing limits on the
contaminants (WAC) that restrict wastes to those that will not pose an unacceptable  risk
to human health and the environment should they ever migrate from the cell. Finally, the
selected remedy includes long-term surveillance and maintenance to assist in isolating the
waste from the environment.

There  are no additional costs included in the conceptual design for specifically controlling
mobile  isotopes. All contaminants that would pose a risk to human health, considering their
potential mobility, are being modeled for the development of risk/toxicity-based WAC.
Details of the development of the WAC and its importance to the protection of human
health and the environment are presented in Appendix B of the ROD.

15. [Envirocare15] “The Proposed Plant [sic] states, “Depth to groundwater in Bear Creek Valley varies
spatially and temporally.” Please provide the depth to groundwater at East Bear Creek Valley in
actual feet. The depth to groundwater at the off-site disposal alternative location varies from 30 feet
to 1200 feet.”

DOE Response:  The most recent field activities included installation of groundwater
monitoring wells in and around the conceptual “footprint” of the disposal cell. Depth of
groundwater in this area ranges from 5 ft below the surface in the south increasing to 49
ft below the surface in the north.

16. [Envirocare16] “It is stated in the Proposed Plan that “Any contaminants from the proposed on-site
disposal facility would be diluted as they move down the creek...” Does this mean it is expected that
contamination will be leaking from the site? The off-site disposal alternative location does not have
this concern due to its limited annual rainfall (6 inches per year and its and location.”

   
DOE Response: (Envirocare comments 16 through 18 pertain to the Composite Analysis
for a Low-Level Radioactive Waste Disposal Cell in East Bear Creek Valley, Oak Ridge,
Tennessee, which was included as Appendix A of the proposed plan.)
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As stated in the “Summary and Conclusions” section of the composite analysis, the
purpose of the analysis is to estimate future cumulative radiation doses to hypothetical
members of the public from all potential interacting sources of radiation from DOE waste
in the ground in Bear Creek Valley, including assumed releases from the disposal facility.
These dose estimates are  then compared to dose limits established by DOE. The results
of this comparison are then used to assist DOE in radioactive waste management decisions
for areas already containing buried radiological wastes. To conservatively estimate the dose
contribution by the disposal cell, the analysis assumes a conservative leakage rate for the
cell based on estimated long-term performance and WAC-limited contaminant
concentrations  in the waste dispositioned and models the resultant scenario. Dilution of
contaminants in the creek was incorporated in the modeling because the public receptor
defined in this analysis (based on future land use assumptions) was approximately 2 km
downstream from the receptor used to support the WAC development for the on-site
disposal facility. Creek flow changes over this distance cause additional natural dilution of
any potential contaminants that may enter the creek from the disposal cell. This allowed
for a more realistic estimate of cumulative dose to the public receptor and showed that the
proposed disposal facility did not significantly contribute to that cumulative dose.

17. [Envirocare17] “It is stated in the Proposed Plan that, “However, because characterization
procedures have not yet been specified, it is not possible to quantify uncertainties in release rates
from the proposed on-site disposal facility.” Will these uncertainties be quantified prior to the Record
of Decision (ROD) being signed? Also, are these costs associated with controlling such release rates
included in the current on-site disposal alternative costs? If not, would they please be provided.”

DOE Response: No, all release rates will not be quantified prior to the record of decision.
However, release rates have been estimated for many radioactive constituents in a soil-like
waste form through actual site-specific measurements of relevant release parameters, or
from references for those parameters. Because conservative approaches, parameters, and
value engineering have been used to design the disposal facility, no additional costs are
required for controlling any initial uncertainty in constituent release rates.

18. [Envirocarel8] “The Proposed Plan states, “Parameters of the natural features in the migration
pathways from the on-site disposal facility will not be as well known as those for the engineered
disposal cell features.” Please explain the reason for this. Will an Environmental Impact
Statement/Study be needed to determine the true risks associated with the migration path for potential
contaminants?”
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DOE Response: Similar to other disposal facilities, parameters for the migration pathways
from EMWMF to Bear Creek are the products of modeling. Design components and the
behavior of the engineered RCRA liners and covers have been modeled and physically
tested for years to build confidence in the modeling of the engineered features and to
develop appropriate QA/QC procedures for their construction. Therefore, there is more
confidence in the disposal cell features to effectively protect the public from unacceptable
levels  of contamination than requiring the natural migration pathway to be an essential
component for safe waste isolation. No nonintrusive study of the natural system in East
Bear Creek Valley will produce results with a confidence level as high as the parameters
being used for the disposal cell. For this reason, the performance of the facility for
protection of human health takes no credit for the performance of the natural features in
the  migration pathway. No Environmental Impact Statement/Study is required after
issuance of this ROD. As noted earlier no NEPA document is required to implement this
ROD.

19. [Envirocarel9] “Table B.1 Chemical-specific  ARARs for on-site disposal under column Control of
radiation exposure lists the citations for controlling radiation exposures as DOE Order 5400.5 as
“proposed”. With these Orders only “proposed” there may be a chance they are not the criteria to
be implemented. What criteria will be implemented if the DOE Order 5400.5 is not used?”

DOE Response: As shown on Table 2.7, chemical-specific ARARs have been modified
from that presented in the proposed plan. Specifically, DOE Orders 5400.5(I.4) and
5400.4(II.1a) have been replaced with relevant and appropriate NRC requirements in 10
CFR 20.1301(b) and 10 CFR 20.1301(a), respectively.

20. [Envirocare20) “It should be noted that the cost associated with the off-site alternative disposal
already include fixed costs for design and construction costs and supporting facilities, operation and
management of the disposal cell, environmental monitoring, closure and post-closure monitoring and
maintenance.”

DOE Response: Comment noted.

21. [Envirocare21 ] “Please explain why Bechtel Jacobs, Managing and Integration Contractor, overhead
costs would not be applicable as costs elements under the on-site disposal alternative. It is our
understanding Bechtel Jacobs is managing this project now, what are the costs being incurred today
and should be included in the over total project costs. When will Bechtel Jacobs scope for the on-site
cell be finished?”
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DOE Response: DOE does not present overhead costs for the management and integrating
contractor in the remedial alternatives included in the ORR FSs. However, such costs
would apply to any selected remedial alternative because the M&I would implement the
remedy.

22. [Envirocare22] “Please explain why DOE has elected to not include the cost of transportation of
waste to on-site disposal facility but includes this cost in the off-site alternative? There are costs
associated with both.”

DOE Response: As stated in Chap. 4 of Appendix H, transport to either the on-site
disposal facility or the transfer station for off-site shipment was not within the scope of the
alternatives and would not represent a discriminating element between the alternatives
because of comparable expense. Costs for these activities were assumed to be equal.

23. [Envirocare23] “DOE states “No remediation would be required to construct the on-site facility at
an “impacted” site. If required, such activities would be considered a separate project. The
implementation of such activities would likely have a significant impact on cost and schedule.” Please
explain why the cost associated with this activity, clearly part of the overall scope of constructing the
on-site disposal cell, is not included in the overall total project cost.”

DOE Response: Although located in an “impacted” or “brownfield” area with adjacent
areas of contamination, the conceptual facility itself would not require any area within its
footprint to be remediated before construction can begin. Therefore, there are no costs for
remediation of contaminated areas in the on-site disposal alternative. 

24. [Envirocare24] “Are the costs associated with returning containers to the waste generator and
transporting the collected leachate included in the on-site disposal alternative?”

DOE Response: Costs for returning containers to the waste generators and transporting
collected leachate are included in the on-site disposal alternative.
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Public Participation

DOE has presented the CERCLA waste disposal project at various public meetings, including
semiannual ORR sitewide briefings, and in fact sheets made available to the public. In April 1996, DOE began
holding regular public briefings with the SSAB, a citizen’s panel advising the DOE EM Program. The ORR
End-Use Working Group, a subcommittee of the SSAB, was established in 1996 to provide recommendations
to DOE on postremediation ORR land use, cleanup assumptions and goals, and beneficial reuse of portions
of ORR. DOE, TDEC, and EPA consider this input for revising the FFA schedules, scheduling and planning
future CERCLA watershed evaluations, and implementing remediation.

Input from organizations such as the city of Oak Ridge, Environmental Quality Advisory Board, Local
Oversight Committee, SSAB, the Oak Ridge Environmental Peace Alliance (OREPA), and Friends of ORNL,
as well as the general public, has been valuable in identifying alternatives and selecting the DOE proposed
disposal remedy. Comments received throughout the evaluation process have influenced the approach,
content, and conclusions of the CERCLA decision documents. SSAB, OREPA, and Friends of ORNL have
each voiced support for construction of the on-site disposal facility.

This appendix contains letters received to date from interested parties regarding construction of an
ORR on-site disposal cell.
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1A balanced approach recognizes that ORR’s environmental problems can not be solved by shipping all of its waste elsewhere. DOE
must take into account the concerns of stakeholders at potential receiving facilities and along transportation routes. DOE must also
take into account the total costs and risks associated with managing wastes on site vs. off site.
2Recommendation to eliminate the White Wing Scrap Yard from consideration as a location for an Environmental Management
Waste Management Facility. Approved by the ORREMSSAB on February 5, 1997. Subsequently, DOE deferred any disposal options
until the End Use Working Group developed Community Guidelines to aid in cleanup decisions (March 3, 1997 letter to Stakeholders
from Rodney R. Nelson. Assistant manager for Environmental Manager for Environmental Management. DOE/ORO.)

A-6Recommendation 03/04/98.7

Recommendation to Site a Waste Disposal Facility
on the Oak Ridge Reservation

Remediation of contaminated areas and buildings on the Oak Ridge Reservation (ORR) will generate large
volumes of waste materials (up to 1.5 million cubic yards) with varying level and kinds of contamination. The
Oak Ridge Reservation Environmental Management Site Specific Advisory Board (ORREMSSAB) believes
that the Department of Energy (DOE) must take a balanced approach1 to the disposal of the contaminated
waste materials. A balanced approach requires (1) construction of an onsite waste disposal facility for
materials meeting site-specific waste acceptance criteria and (2) disposal off-site for those materials not
meeting the waste acceptance criteria.

DOE should consider the following criteria when planning an ORR waste disposal facility:

1. The facility should be located on or adjacent to an area that is contaminated and previously
used for long-term waste disposal. After consideration of the Community Guidelines, the End
Use Working Group conclusions, and the siting recommendation based on summaries of
ecological, hydrogeological, and transportation issues prepared by the ORREMSSAB2, the
Board believes that the East Bear Creek Valley site is the most appropriate location for a
waste disposal facility.

2. Facility design must safely isolate contaminated materials from the environment.

3. For materials with very low levels of contamination, options for safely managing these
materials without elaborate disposal requirements should be given meaningful consideration.

4. Waste disposal capacity should accommodate both current and future volumes of ORR
remediation waste.
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6. Perpetual stewardship of the disposal facility and surrounding property must be assured.

7. Focused stakeholder input should be solicited prior to making decisions regarding facility
design, waste acceptance criteria and acceptance of waste from outside ORR.

Implementation of this recommendation by the DOE must be consistent with the Community Guidelines and
needs for long-term stewardship. This recommendation is based upon and consistent with the conclusions
reached by the End Use Working Group for Siting a Waste Disposal Facility on the Oak Ridge Reservation
(End Use Working Group recommendation dated September 19, 1997). If the DOE cannot meet this
recommendation, exceptions must be discussed in a public forum as part of the decision-making process.
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RECOMMENDATION TO SITE A

WASTE DISPOSAL FACILITY

ON THE OAK RIDGE RESERVATION

Remediation of the Oak Ridge Reservation (ORR) will generate large volumes of material containing varying
degrees of contamination. The End Use Working Group believes that DOE should take a balanced* approach
to the disposal of contaminated materials from the ORR. A balanced approach will require construction of
an on-site waste disposal facility to manage contaminated materials meeting site-specific waste acceptance
criteria. Material not meeting waste acceptance criteria for an ORR waste disposal facility should be disposed
of off site.

DOE should consider the following criteria when planning an ORR waste disposal facility:

1. The facility should be located on or adjacent to an area that is contaminated and previously used for
long-term waste disposal. After consideration of the End Use Working Group’s Community Guidelines,
the End Use Working Group believes that the East Bear Creek Valley site is the most appropriate
location of the three sites proposed by DOE.

2. Facility design must safely isolate contaminated materials from the environment.
3. For materials with very low levels of contamination, options for safely managing these materials without

elaborate disposal requirements should be given meaningful consideration.
4. Waste disposal capacity should accommodate both current and future volumes of ORR remediation

waste.
5. Consideration should also be given to creating disposal capacity for non-remediation waste. If on-site

waste disposal capacity is limited for any reason, the first priority should be given to remediation wastes.
6. Perpetual stewardship of the, disposal facility and surrounding property must be assured.
7. Focused stakeholder input should be solicited prior to making decisions regarding facility design, waste

acceptance criteria, and acceptance of waste from outside ORR.

*A balanced approach is one which recognizes that Oak Ridge’s environmental problems should not be solved by shipping all of its
waste elsewhere. DOE must take into account the concerns of stakeholders at potential receiving facilities and along transportation
routes. DOE must also take into account the total costs and risks associated with managing wastes on site vs. off site.

We the undersigned members to the Oak Ridge Reservation End Use Working Group, have participated in the development
of and endorse the above recommendations.
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Friends of Oak Ridge National Laboratory
P.O. Box 6641

Oak Ridge, Tennessee 37831-6641

February 9.1998

Ms. Margaret Wilson
Remediation Management Branch Chief and

FFA Project Manager

U. S. Department of Energy
Oak Ridge Operations
P.O. Box 2001

55 Jefferson Circle
Oak Ridge, TN 37830

Dear Ms. Wilson:

The Friends of ORNL officially endorses the Community Guidelines for End Uses of
Contaminated Properties (Draft 6/9/97) as developed by the End Use Working Group (EUWG).
The Friends of ORNL also endorses the EUWG recommendations for future land use of
disposal areas on the Oak Ridge Reservation (i.e. End use Recommendation for Bear Creek
Valley, October 2, 1997 and Recommendations for the End Use of Contaminated Lands in
Bethel Valley Area of the Oak Ridge National Laboratory, May 29, 1997) and the
recommendation to site a waste disposal facility on the Reservation (i.e. Recommendation to
Site a Waste Disposal Facility on the Oak Ridge Reservation, September 1997).

The Friends of ORNL is an organization of former and present staff members of Oak Ridge
National Laboratory and other citizens who are interested in the welfare of the Laboratory and the
community. The Friends of ORNL currently has about 200 members, several of whom serve on
the End Use Working Group.
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Margaret Wilson
p. 2

When additional EURG land use recommendations are forthcoming or if there are significant
revisions to the Community Guidelines. we will take these under consideration at the appropriate
time.

cc: Susan Gawarecki, LOC
Steve Kopp, LOC/CAP
William Pardue, ORREMSSAB
Doug Sarno. Phoenix Environmental
Karen Bowdle, EUWG
Earl Leming, TDEC
Richard Green, USEPA Region IV
Jon Johnston, USEPA Region IV
Camilla Warren, USEPA Region IV



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
100 Tulsa Road, Suite 4A
Oak Ridge, TN 37830 A-11

Dear Mr. Wilson:

The Oak Ridge Environmental Peace Alliance (OREPA) is a nonprofit organization which advocates for
responsible environmental restoration of the Oak Ridge Reservation and to end nuclear weapons
production in Oak Ridge. We are also active participants in the End Use Working Group for the Oak
Ridge Reservation.

We have read with interest your recent letter to the Department of Energy outlining the state’s Guidance
Policy on perpetual institutional controls at the Oak Ridge Reservation. We are encouraged to see that the
state has taken a stand regarding the cleanup of uranium wastes in Bear Creek Valley. During numerous
public meetings, the Department of Energy has made it clear that they prefer to leave the vast majority of
these wastes in place. We believe that much more of the wastes can be safely excavated than is
currently planned. There are other area on the Reservation, such as Melton Valley, where it may be
impossible to excavate wastes without undue risk to workers. This does not appear to be the case for
uranium wastes in Bear Creek Valley.

Of concern, however, is what would happen to the millions of pounds of wastes that could potentially be
excavated from Bear Creek Valley. OREPA’s principled position is that wastes should be disposed as
closely as possible to their source; that is, Oak Ridge Reservation wastes should not be dumped in
someone else’s back yard. We believe that an on-site waste disposal cell may be a critical factor for
environmental restoration of the Oak Ridge Reservation.

We understand and have been quick to point out the problems associated with waste disposal and the
complex hydrogeology and shallow groundwater at the Oak Ridge Reservation. Unfortunately, given
today’s political and economic realities, the choice may well be between either leaving wastes in place or
disposing of them in an on-site disposal cell. The costs to ship wastes to off-site facilities, and the
increasing reluctance of state governments to accept out-of-state wastes, tend to make this option
infeasible. We feel that disposing wastes in an above-ground, engineered disposal cell with leachate
detection and collection systems is superior to leaving wastes in place and in contact with groundwater,
even if in situ treatments are applied.
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Aggressive cleanup of the Oak Ridge Reservation (beyond that which is outlined in the Department of
Energy's “Accelerating Cleanup: Focus 2006" plan) is key to making an on-site disposal cell a reality.
High volumes of cleanup waste are necessary for an on-site disposal cell to be a cost-efficient means of
waste disposal. The Focus 2006 Plan currently relies on leaving a great deal of waste in place and
depending on institutional controls in perpetuity. This strategy is unacceptable to OREPA and appears
to be in violation of the state’s Guidance Policy.

We appreciate the state’s interest in this issue. If you need further information, please do not hesitate to
contact us.

Sincerely,

Mary Bryn
Coordinator

cc: Governor Don Sunquist
James Hall, DOE 
Rod Nelson, DOE 
John Hankinson, USEPA
Earl Lemming, TDEC
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DRAFT WASTE ACCEPTANCE CRITERIA



JT01259804.1MC/MPL November 1, 1999



B-3JT01259804.1MC/MPL November 1, 1999

B.1.  INTRODUCTION

This appendix summarizes the preliminary WAC for the on-site disposal facility developed in the
RI/FS (DOE 1998a) and Addendum (DOE 1998b). WAC define the waste types (regulatory
classifications), waste forms (physical parameters), and contaminant concentrations accepted for disposal.

The WAC in this appendix are “draft.” Final WAC will be developed during the remedial design phase
of the CERCLA process. Final radiological and chemical WAC will be based primarily on long-term risks,
toxicities, final cell design, operational requirements, and ARARs. The potential for worker exposure during
operation of the facility may dictate additional restrictions on waste acceptance, treatment, packaging, or
handling. The development of additional waste acceptance provisions to limit exposure will likely be left
to the operating contractor of the facility, and derived using practical information on waste handling
techniques and operational controls. Other WAC will be required to limit free liquids, profile the waste
relative to acid/base characteristics for placement, and establish constraints on the
pyrophoric/combustible/explosive nature of the waste.

Draft WAC contaminant concentrations (analytic WACs) for the on-site disposal cell were developed
by back-calculating maximum concentrations for contaminants that would meet a priori risk/toxicity-based
criteria under stipulated exposure conditions, for a period of up to 1000 years. Additionally, constituents
with peak risks/toxicities occurring after 1000 years were also identified and corresponding WAC
concentrations developed as a key component of the uncertainty analysis. For the purpose of WAC
development, receptors were assumed to be located where they would be subjected to the maximum
potential exposure from estimated future contaminant releases from the on-site cell. Because the risk and
toxicity calculations rely on conservative assumptions, the draft WAC concentrations and facility design are
likewise conservative.

B.2.  REGULATORY AND PHYSICAL WAC

Candidate waste streams for the on-site disposal cell include LLW, hazardous waste as defined by
RCRA, PCB-contaminated waste as defined under TSCA, and mixed wastes consisting of combinations
of these waste types. Liquid wastes, TRU wastes, spent nuclear fuel, and sanitary
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wastes are not considered to be candidate waste streams. All listed wastes must meet RCRA land disposal
restrictions (LDRs) per 40 CFR 268. Wastes prohibited from land disposal are not acceptable.

To ensure that waste received at the disposal facility can be properly handled, the physical form of
waste will be restricted. Appropriately sized, solidified waste will be accepted. Large debris, containers,
and solidified waste may be accepted if special handling arrangements are made. Size limitations for large
debris and treatment options to minimize void spaces in the disposal cell and prevent damage to the liner
system will be developed during the remedial design phase. Certain waste generators may need to use size
reduction equipment such as shredders or grinders to meet these requirements. Void spaces will be
minimized within and between containers placed in the cell. Because no free liquids will be allowed, waste
will be required to pass the paint filter test. Wastes containing explosive, shock-sensitive, or pyrophoric
substances, and infectious wastes will likely be excluded from the on-site disposal facility. These specific
WAC requirements (physical WAC) will be developed during the post-ROD remedial design phase.

B.3.  CONCENTRATION LIMITS

WAC constituent concentrations represent the maximum allowable concentration of a contaminant
for various waste forms (e.g., soil-like, stabilized, solidified, or debris-like), and waste types (e.g., LLW,
RCRA, TSCA). Risk/toxicity-based WAC are determined such that target risk and toxicity levels at
specific receptor points, and stated time frames are not exceeded. Analytical fate and transport models are
used for predicting the contaminant concentrations (WACs) corresponding to those risk/toxicity levels at
the receptor locations. Appendix E of the RI/FS (DOE 1998a) and the RI/FS Addendum (DOE 1998b)
provide details of the WAC modeling process.

The design features of the cell and institutional controls will preclude intrusion directly into the wastes
or into the restricted facility area. The only potential direct exposure pathway linking the waste to receptors
is migration of contaminants through mostly shallow groundwater discharging to surface water in Bear
Creek or one of its tributaries adjacent to the disposal cell (NT-5). In the RI/FS Addendum (DOE 1998b),
the future receptor was a residential farmer located between the disposal facility and Bear Creek (in the
direction of general groundwater flow from the facility to Bear Creek), This hypothetical receptor was
assumed to use water drawn from a well constructed at that location for domestic purposes. Bear Creek
surface water obtained from a location downstream of the intersection of the nearest tributary (NT-5) and
Bear Creek was used for agricultural requirements, including irrigation of crops and livestock watering. It
is anticipated that
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ultimate ORR land-use decisions, however, will result in the nearest potential receptor being located far
downstream of the receptor point used to develop the analytic WAC. Modeling addressed the water
pathway through the disposal cell cover, waste, underlying vadose zone, and into the groundwater, and then
into a groundwater well and surface water used by the receptor.

PATHRAE was used as the full pathway analytical model to evaluate the use of Bear Creek surface
water for agricultural purposes. In addition to data on waste volume and characteristics, PATHRAE relied
on input from other models, information on contaminant release mechanisms, and additional material and
geohydrologic parameters. The Hydrologic Evaluation of Landfill Performance (HELP) model was used
to estimate the rate of infiltration into and through the cell to groundwater. Contaminant release mechanisms
and predicted migration rates determine the concentration of contaminants in water passing through the cell
and entering the groundwater regime. The rate and path of groundwater flow were estimated by a pair of
standard, site-specifically calibrated groundwater models, MODFLOW and MODPATH. In conjunction
with flow data for Bear Creek and its tributaries, these groundwater flow data enabled PATHRAE to be
used to estimate future contaminant concentrations in Bear Creek. PATHRAE also evaluated the uptake
of contaminants through the food chain to the future residential farmer and calculated the associated risks
and toxicities anticipated from using Bear Creek for agricultural purposes.

To determine the risk/toxicity contribution for domestic use of groundwater, the solute transport code
MT3D was coupled with MODFLOW. Using the modeled contaminant seepage concentrations and rates
developed to assess impacts on Bear Creek, as previously described, the MT3D/MODFLOW combined
model generated three-dimensional contaminant distributions for the groundwater regime between the
disposal facility and Bear Creek. A representative well was located in this solute flow field, and simulations
were made without and with continuous pumping of the well at 0.17 gal/minute. This pumping rate was
equivalent to the well being pumped twice daily for 1 hour at 2 gal/minute, which is a plausible domestic
well utilization. The concentrations withdrawn from the well under this well pumping scenario were used
to obtain risk and toxicity estimates from domestic well usage; these estimates were also combined with
corresponding impacts from using Bear Creek for agricultural purposes. The detailed modeling approach
is more fully described in Appendix E of the RI/FS (DOE 1998a) and its addendum (DOE 1998b).

A 1000-year compliance period was used for the on-site disposal facility, consistent with regulatory
time frames considered in the DOE composite analysis guidance (DOE 1996f), DOE Order 5820.2A and
draft DOE Order 435.1. Target risks selected for the calculation of WAC were an ILCR of 1 x 10-5 and
a noncarcinogenic (systemic) risk HI < 1. These limits are consistent with the EPA target risk range for
public exposures from remediated sites and are more restrictive than
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the 25 mrem/year dose requirement stipulated in DOE Order 5820.2A (DOE 1998e). In addition, peak
risks beyond 1000 years were calculated for uncertainty/sensitivity analyses to evaluate the long-term
characteristics of the disposal cell design and performance. Modeling concentrations and estimating
risks/toxicities beyond the design life of a disposal facility are inherently uncertain, and the results are
generally less reliable than those for time frames within the design life of a facility (facility designed to
environmentally isolate waste for at least 1000 years). For time periods > 1000 years after cell closure,
complementary risk and toxicity criteria were adopted. For carcinogenic risks, the upper end of the EPA
target risk range, 1 x 10-4, was chosen. For systemic effects, the upper end of the acceptable range of HI
values, 3, was used to calculate remedial goal options (EPA 1995). The draft WAC incorporates the
additional WAC concentrations developed from the RI/FS uncertainty/sensitivity analyses. Table B.1
presents the risk-based WAC concentrations calculated for soil-like materials. WAC for waste forms other
than soil-like materials have not been fully developed.

For preliminary screening purposes, the soil-like WAC was used as a surrogate WAC for all waste
forms. Although this approach is adequate for a preliminary evaluation, it is also conservative because
stabilized, solidified, and debris-like materials are expected to have lower leaching rates than soil-like
materials and consequently higher WAC concentration limits than those for soil-like materials. Therefore,
improved models for estimating release rates from treated wastes and debris waste forms will be needed
to estimate appropriate concentration limits for those waste forms. WAC concentrations or methods for
determining contaminant release rates for the nonsoil waste forms along with methods for calculating the
WAC for these waste forms will be included in the WAC attainment plan developed in the post-ROD
period.

Peak toxicities or risks for various contaminants were calculated assuming that the concentration is
1 mg/kg hazardous materials or 1 Ci/m3 radioactive materials, respectively, and that the entire disposal cell
volume is occupied by that contaminant in a single waste disposal form. These results were used to
back-calculate the contaminant concentration that would result in attaining the target and complementary
risk and toxicity levels at the selected receptor location. This calculated contaminant concentration is the
analytical WAC for that constituent in that waste form.

The underlying assumptions used to derive the individual concentrations must be considered when
applying the WAC. As noted above, each constituent was modeled assuming a uniform concentration
distributed in a single waste form throughout the entire waste cell volume. The most important parameter
is the overall average concentration of contaminant in the waste cell.
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However, in reality, the cell would be filled with a mixture of different waste strearns/forms, each containing
many contaminants. A methodology is required to ensure that the aggregate impacts from a mixture of
contaminants does not exceed the target risk/toxic criteria. To account for this condition, WAC for each
waste stream will be applied using a sum-of- fractions procedure. This method consists of first dividing the
concentration of each contaminant in a waste stream by its corresponding WAC, and then summing these
fractions. If the fractional sum is < 1, the waste stream can be accepted without further consideration of
the contaminant concentrations. This procedure ensures that the overall risk presented by the mix of
contaminants will not exceed the target and complementary risk and toxicity levels, when the entire waste
stream (or form) is assumed to occupy the entire disposal cell. Because CERCLA considers
noncarcinogenic toxicities and carcinogenic risks separately, the sum-of-fractions limitation applies
separately for WAC based on carcinogenic risks and noncarcinogenic toxicities. The sum of fractions,
based on carcinogenic and systemic WAC, must be independently < 1.

For example, for a soil-like waste stream containing 1 mg/kg of carbazole (individual carcinogenic
WAC of 1.1E+05  mg/kg), 50 mg/kg of carbon tetrachloride (individual noncarcinogenic WAC of 66
mg/kg, and an individual carcinogenic WAC of 56 mg/kg), and 100 mg/kg of phenol (individual
noncarcinogenic WAC of 3200 mg/kg) would be considered acceptable for disposal without further
concentration considerations because both the carcinogenic and noncarcinogenic sum-of-fractions
conditions would be met as follows:

1.  carcinogenic sum of fractions = (1/1.1E+05) + (50/56) < 1 and 
2.  noncarcinogenic sum of fractions = (50/66) + (100/3200) < 1.

However, because of the second underlying assumption, requiring the carcinogenic and
noncarcinogenic sum of fractions to be less than or equal to 1 as absolute screening limits to be applied to
individual waste streams would cause the projected risk/toxicity for all the waste placed in the disposal cell
to be considerably less than the adopted criteria. This is because many waste streams are likely to have
individual sum of fractions less than 1, and each waste stream will produce contributions to the risk/toxicity
criteria in proportion to their respective volume. For example, consider two waste lots of the same waste
type (soil, debris, etc.) and of equal volume. If one lot has a sum of fractions of 0.9 and the other has a sum
of fractions of 1.1, both can be placed in the disposal cell and the net sum of fractions for the combined lots
would be 1. Therefore, for this example, the risk criteria would not be exceeded, and more waste could
be placed in the disposal facility than if only the waste lot with a sum of fractions less than 1 was allowed.
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To maximize the volume of waste that can be placed safely in the disposal facility (comply with the
risk/toxicity-based criteria), a volume-weighted sum-of-fractions (VWSF) approach will be used to
determine the acceptability of individual waste streams. The VWSF is the sum of all sums of fractions for
each waste lot placed or likely to be placed in the disposal facility, with each individual waste lot's sum of
fractions multiplied by the volume of the waste lot's volume and divided by the total volume to be placed.
To meet the risk/toxicity-based criteria for safe disposal, the VWSF must not exceed 1. An example of the
implementation of the VWSF waste screening process to the preliminary CERCLA generated waste
inventory is given in the RI/FS Addendum (DOE 1998b). Procedures for implementing the VWSF process
during disposal operations will also be detailed in a post-ROD developed WAC attainment plan.

Uncertainties

The design and construction of the disposal cell will control its hydrological performance within
acceptable limits. Uncertainties in the transport of leached contaminants in groundwater to surface water
will have a minimal effect on the draft WAC concentrations because more than 90 percent of the estimated
travel time for contaminants from the source to potential receptors occurs within the facility's engineered
features and the thin vadose zone between the facility's prepared geological buffer and the groundwater.
Therefore, the major WAC uncertainties are functionally linked to the contaminant release rates from the
waste forms and leachate concentrations resulting from leached contaminants mixing with infiltrated water
passing through and around the water forms.

Kd Values

Where available, Kd factors (soil-to-liquid partitioning coefficients) used to model contaminant leaching
for ORR soils in previous studies in the West Bear Creek Valley area were used to predict leach rates from
the soil waste form [including radiological Kd factors used by the Low-Level Waste Disposal Development
and Demonstration Program Class L-II Tumulus Facility (ORNL 1996)]. However, many hazardous
constituents modeled have not been considered by previous characterization efforts at the West Bear Creek
Valley site or for potential soil waste. For those constituents, default values obtained from various literature
sources were used. In general, variations in the Kd values for the soil-like waste form alter the predicted
leaching characteristics of the waste and the calculated WAC concentrations. Though the values used are
sufficiently representative for this draft WAC analysis, waste-specific and site-specific Kd factors for
radiological and hazardous constituents developed from actual waste analysis and field data would
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be preferable in establishing the final facility WAC. Alternatively, the WAC attainment plan allows for a
process of calculating revised waste stream-specific WAC based on measured Kd.

Incomplete Waste Characterization Information

There are many waste streams in the future CERCLA inventory for which no characterization data
exist, and numerous others for which the available data are sparse. Additional characterization will be
required for these waste streams before disposal. It is possible that there will be contaminants present in
these waste streams for which WAC constituent concentration limits have not been developed. Procedures
to develop supplementary WAC for such contaminants will be prescribed as part of the final WAC
implementation guidelines (i.e., WAC attainment plan).

Waste Forms Other Than Soil-Like Materials

The modeling performed in the RI/FS (DOE 1998a) for waste forms other than soil-like materials
involved release mechanisms for which adequate modeling algorithms are not readily available in literature
sources. As a result, release rates estimated for these waste forms (stabilized materials, solidified materials,
and debris-like materials) are speculative. In order to set appropriate concentration limits for these waste
forms, additional post-ROD evaluation will be needed. Such an evaluation would have to consider the
treatment methodologies likely to be used and their effect on the release rates of various contaminants.
Different concentration limits would be modeled or release rates measured for various treatment
methodologies (e.g., grout stabilization, grout or cement solidification, vitrification, resin solidification, etc.)
to account for the relative effectiveness of the various technologies. An effective alternative to setting
definitive concentration limits is to impose limits based on measured leachate concentrations or release rates
similar to the procedure used in RCRA Toxicity Characteristic Leaching Procedure (TCLP) tests. Such
an approach would have an advantage over definitive concentration limits because it would directly measure
the specific parameter of interest. This approach would also allow flexibility in the choice of future treatment
options, as new proposed technologies could be proven as acceptable based on measured results. These
WAC will be developed in the post-ROD WAC attainment plan.

B.4.  SUMMARY AND CONCLUSIONS

The goal of the FS analysis was not to set a definitive WAC for an operational facility but to determine
whether the concept of an on-site disposal cell is a viable alternative based on its projected ability to safely
and economically contain a significant percentage of waste generated from
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future CERCLA remedial actions. The analyses performed were tailored to the FS-level evaluation, and
several assumptions and uncertainties were accepted in lieu of definitive data. The impact of these
assumptions and uncertainties was assessed and deemed acceptable within the context of the FS
objectives. Final WAC and procedures for attainment (the WAC attainment plan) will be developed as part
of the remedial design process based on final design, long-term risks, ARARs, and expected operational
activities. Regulatory agencies will review and approve this documentation.
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Table B.1.  Risk-based WAC constituent concentration limits for soil-like materials in the on-site 
disposal facility, ROD for disposal of ORR CERCLA waste, Oak Ridge, Tennessee

Constituent Carcinogenic risk limit Systemic effects limit

Radionuclides (pCi/g)

241AM 2.0 x 1021 NA

3H(tritium) 150,000                                                     NA

14C 5.0 NA

99Tc 43 NA

233U 1,700 4.5 x 107

234U 1,700 2.8 x 107

235U 1,500 9,500

236U 1,700 280,000

238U 1,200 1,500

129I 13 NA

237Np 320 NA

239Pu 720 NA

240Pu 5,800 NA

Hazardous contaminants (mg/kg)

Acenophthene NA 3.9 x 105

Acetone 200 NA

Antimony NA 160

Barium NA 1.5 x 105

Benzene 200 NA

Carbazole 1.1 x 105 NA

Carbon tetrachloride 56 66

Chloroform 40 100

Chromium NA 1.4 x 105

Di-n-butylphthalate NA 190

Dieldern 7.1 60

Isophorone 6,100 15,000

Lead NA 1,500
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Table B.1. (continued)

Constituent Carcinogenic risk limit Systemic effects limit

N-nitroso-di-n-propylamine 0.019 NA

Naphthalene NA 9,900

Phenol NA 3,200

Selenium NA 1,600

Strontium NA 3.0 x 105

Tetrachloroethene 440 900

Tin NA 2,200

Toluene NA 4.9 x 104

Trichloroethene 780 NA

Vanadium NA 25,000

Am = americium Np = neptunium
C = carbon ORR = Oak Ridge Reservation
CERCLA = Comprehensive Environmental Response, pCi = picocurie
Compensation, and Liability Act of 1980 Pu = plutonium
g = gram ROD = record of decision
3h = tritium Tc = technetium
kg = kilogram U = uranium
mg = milligram WAC = waste acceptance criteria
NA = not applicable
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